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Appendix A

STATE OF CALIFORNIA DEPARTMENT OF WATER

RESOURCES NOTICE OF PREPARATION



15082. Notice of Preparation and
Determination of Scope of EIR

(a) Notice of Preparation. Immediately after deciding that an environmental
impact report is required for a project, the lead agency shall send to the State
Clearinghouse and each responsible and trustee agency a notice of preparation
stating that an environmental impact report will be prepared.  This notice shall
also be sent to every federal agency involved in approving or funding the project.

(1) The notice of preparation shall provide the responsible agencies with
sufficient information describing the project and the potential environmental
effects to enable the responsible agencies to make a meaningful response.  At a
minimum, the information shall include:

(A) Description of the project,

(B) Location of the project (either by street address and cross street, for a project
in an urbanized area, or by attaching a specific map, preferably a copy of a
U.S.G.S. 15' or 7-1/2' topographical map identified by quadrangle name), and

(C) Probable environmental effects of the project.

(2) A sample notice of preparation is shown in Appendix I.  Public agencies are
free to devise their own formats for this notice.  A copy of the initial study may be
sent with the notice to supply the necessary information.

(3) To send copies of the notice of preparation, the lead agency shall use either
certified mail or any other method of transmittal that provides it with a record that
the notice was received.

(4) The lead agency may begin work on the draft EIR immediately without
awaiting responses to the notice of preparation.  The draft EIR in preparation
may need to be revised or expanded to conform to responses to the notice of
preparation.  A lead agency shall not circulate a draft EIR for public review before
the time period for responses to the notice of preparation has expired.

(b) Response to Notice of Preparation. Within 30 days after receiving the notice
of preparation under subsection (a), each responsible and trustee agency and
the State Clearinghouse shall provide the lead agency with specific detail about
the scope and content of the environmental information related to the responsible
or trustee agency's area of statutory responsibility that must be included in the
draft EIR.

(1) The response at a minimum shall identify:



(A) The significant environmental issues and reasonable alternatives and
mitigation measures that  the responsible agency will need to have explored in
the draft EIR; and

(B) Whether the agency will be a responsible agency or trustee agency for the
project.

(2) If a responsible or trustee agency fails by the end of the 30-day period to
provide the lead agency with either a response to the notice or a well-justified
request for additional time, the lead agency may presume that the responsible
agency has no response to make.

(3) A generalized list of concerns not related to the specific project shall not meet
the requirements of this section for a response.

(c) Meetings.  In order to expedite the consultation, the lead agency, a
responsible agency, a trustee agency, or a project applicant may request one or
more meetings between representatives of the agencies involved to assist the
lead agency in determining the scope and content of the environmental
information that the responsible or trustee agency may require.  Such meetings
shall be convened by the lead agency as soon as possible, but no later than 30
days after the meetings were requested.  On request, the Office of Planning and
Research will assist in convening meetings that involve state agencies.

(1) For projects of statewide, regional or areawide significance pursuant to
Section 15206, the lead agency shall conduct at least one scoping meeting. The
lead agency shall provide notice of the scoping meeting to all of the following:

(A) any county or city that borders on a county or city within which the project is
located, unless otherwise designated annually by agreement between the lead
agency and the county or city;

(B) any responsible agency

(C) any public agency that has jurisdiction by law with respect to the project;

(D) any organization or individual who has filed a written request for the notice.

(d) State Clearinghouse.  The State Clearinghouse will ensure that the state
responsible and trustee agencies reply to the lead agency within 30 days of
receipt of the notice of preparation by the state responsible and trustee agencies.

(e) Identification Number.  When the notice of preparation is submitted to the
State Clearinghouse, the state identification number issued by the Clearinghouse
shall be the identification number for all subsequent environmental documents on
the project.  The identification number should be referenced on all subsequent



correspondence regarding the project, specifically on the title page of the draft
and final EIR and on the notice of determination.

Authority cited: Sections 21083 and 21087, Public Resources Code. Reference:
Sections 21083.9 and 21080.4, Public Resources Code
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Notice of Preparation

SEPTEMBER 2, 2005

The State of California Department of Water Resources (DWR) will be the State
Lead Agency for the preparation of the San Clemente Dam Seismic Safety Draft
Environmental Impact Report/Environmental Impact Statement (EIR/EIS).   The
document will be prepared in conjunction with the United States Army Corps of
Engineers (Corps).  San Clemente Dam is owned and operated by the Coastal
Division of California-American Water (CAW), the project sponsor.  In March
1997, DWR circulated a Notice of Preparation (NOP) for the Seismic Retrofit of
San Clemente Dam EIR (State Clearinghouse Number 1997042007).  In 1998, a
draft EIR was circulated for this project, and in 2000 a subsequent draft was
prepared and circulated for public review.  Because of the amount of interest in
evaluating a dam removal alternative, the need to study sediment removal
options, and the fact that CAW applied to the Corps for a fill permit under Section
404 of the Clean Water Act, the EIR process associated with the 1997 NOP was
never completed.  This current NOP incorporates features of the 1997 NOP, but
includes a broadened range of alternatives as well as identifying the Corps as the
federal Lead Agency (Federal Register Vol. 69, No. 189, September 30, 2004) in
preparation of this EIR/EIS.

The project area is within the upper reaches of the Carmel River in an
unincorporated portion of Monterey County. San Clemente Dam sits at the
confluence of Carmel River and San Clemente Creek (River Mile [RM] 18.5),
approximately 15 miles southeast of the City of Carmel-by-the-Sea and 3.7 miles
southeast of the Carmel Valley Village.  The project area includes the features
associated with the proposed alternatives (see Local Vicinity Map).  The
alternatives are described below.

No Action alternative — Under this alternative, no changes to the existing dam
would be made. The dam would be left in place with its existing facilities. Most of
the sediment would be left in place behind the dam. The reservoir would continue
to accumulate sediment at an average rate of about 15 acre-feet per year. Minor
sediment removal may occur to allow the dam to maintain the existing surface
water supply intake serving the upper Carmel Valley Village area. The existing
drawdown ports in the dam and the existing fish bypass facility would both likely
remain operational until the reservoir fills with sediment. Sediment will eventually
naturally flow downstream if no action is taken.

Dam Strengthening —This is the project sponsor’s proposed alternative and is
designed to retrofit the existing San Clemente Dam.  The proposed
improvements are intended to comply with California Department of Water
Resources, Division of Safety of Dams (DSOD) requirements to address safety
deficiencies and guard against failure from a Maximum Credible Earthquake
(MCE), and a Probable Maximum Flood (PMF), which could erode the dam
abutments.



The proposed project would meet seismic safety needs for the dam and protect
against the effects of a PMF by thickening the downstream face with concrete,
strengthening the right abutment, and modifying the spillway and dam crest to
increase effective spillway width. A concrete batch plant would be installed onsite
to manufacture the required concrete. The electrical system at the dam would be
improved. Sediment accumulated behind the dam would be largely left in place,
although minor sediment removal may be needed to maintain the existing
surface water supply intake that serves the upper Carmel Valley Village area
when water is available.  The Carmel River and San Clemente Creek would be
diverted around the work area. The plunge pool at the base of the dam would be
dewatered during construction.

The existing fish ladder would be replaced by a new fish ladder compliant with
existing criteria for fish passage promulgated by NOAA Fisheries and the
California Department of Fish and Game (DFG). Two high-level outlets equipped
with sluice gates would be installed to enable controlled and limited sediment
releases to maintain both upstream passage to the fish ladder exit and maintain
water flow into the CAW diversion pipeline during the wet season.

A new access route to Carmel Valley Road (the “Tularcitos route”) would be
constructed to bypass the Sleepy Hollow community by crossing Tularcitos
Creek and connecting Carmel Valley Road to the Carmel Valley Filter Plant. In
addition, the Old Carmel River Dam Bridge (OCRB) and the access road from
the filter plant to the dam would be improved. The existing access road along the
East Side of the Carmel River, between OCRD and the base of San Clemente
would be rebuilt.

A tower crane would be staged at the base of the dam to move construction
materials from the batch plant to the dam face and fish ladder. The dam
thickening project would take an estimated five years to complete.

Dam notching —This alternative would meet the need to reduce seismic and
PMF safety risks by notching the dam to approximately elevation 506 feet in the
area of the existing spillway bays. The gates, piers and walkway at the top of the
dam would be removed. This alternative would reduce mass sufficiently to avoid
catastrophic failure of the dam during a MCE event. Notching to an elevation of
506 feet also would be sufficient to prevent overtopping of the dam during the
PMF. A new facility to divert water will be constructed upstream of the dam to
replace the existing surface water diversion at San Clemente. The electrical
system at the dam would be upgraded to support a conveyor sediment transport
system.

Both the Carmel River and San Clemente Creek would be diverted around the
reservoir and dam site and the reservoir would be dewatered each year during
construction. The plunge pool downstream of the dam would be completely
drained prior to dam notching to allow access for construction workers and
machinery for notching operations and new fish ladder construction.



Sediment in the reservoir would be removed down to the level of the notch. The
historic Carmel River channel exposed by sediment excavation in the reservoir’s
inundation zone would be restored as needed. Approximately 1.5 million cubic
yards (930 acre-feet) of accumulated sediment would be removed over two
seasons by excavation with heavy equipment. Sediment would be transported
from the reservoir via a conveyor belt system to a disposal area east of San
Clemente Reservoir.

The existing fish ladder would be redesigned and rebuilt to accommodate the
lowered dam elevation and to comply with existing criteria for fish passage
promulgated by NMFS and CDFG. A high-level outlet equipped with a sluice gate
would be installed to enable controlled and limited sediment releases to maintain
both upstream passages to the fish ladder exit.

A new access route to Carmel Valley Road (the “Tularcitos route”) would be
constructed to bypass the Sleepy Hollow community by crossing Tularcitos
Creek and connecting Carmel Valley Road to the Carmel Valley Filter Plant. In
addition, the Old Carmel River Dam Bridge (OCRB) and the access road from
the filter plant to the dam would be improved.  The existing access road along the
East Side of the Carmel River, between OCRD and the base of San Clemente
would be rebuilt. In addition, an existing 4WD road would be improved to connect
Cachagua Road with the sediment disposal site. This route would be used only
to move construction equipment and materials necessary to construct the road,
prepare the sediment disposal site, and connect the sediment disposal site to the
dam by conveyor belt and maintain the conveyor belt. All sediment transport
would occur via conveyor belt from the dam to the disposal site. No sediment
would be hauled by truck over any roads.

The dam notching project would take an estimated six years to complete,
depending on the effects of annual precipitation upon the construction schedule.

Dam removal —The dam removal alternative, would eliminate safety concerns
through the removal of the dam. The dam would be demolished and removed
from the site.  The fish ladder may be left in place. A new facility to divert water
will be constructed in the vicinity of the dam to replace the existing surface water
diversion at San Clemente. The electrical system at the dam would be upgraded
to support a conveyor sediment transport system.

Both the Carmel River and San Clemente Creek would be diverted around the
reservoir and dam site and the reservoir would be dewatered each year during
construction. The plunge pool downstream of the dam would be completely
drained prior to dam notching to allow access for demolition.

Approximately 2.5 million cubic yards (1,555 acre-feet) of accumulated sediment
would be removed over three seasons by excavation with heavy equipment.
Sediment would be transported from the reservoir via a conveyor belt system to a
disposal area east of San Clemente Reservoir. The historic Carmel River



channel exposed by sediment excavation in the reservoir’s inundation zone
would be restored as needed.

The existing dam and fish ladder would be demolished and removed from the
site. Impacts to the river channel through the historic inundation zone would be
mitigated.  If the dam and sediment were removed in stages, a trap and truck
facility would be built and operated at the OCRD for at least three years. The
dam removal project would take an estimated seven years to complete,
depending on the effects of annual precipitation upon the construction schedule.

Existing access roads with minor improvements would be used to reach the base
of the dam. The Old Carmel River Dam Bridge (OCRB) and the access road from
the filter plant to the dam would be improved.  The existing access road along the
East Side of the Carmel River, between OCRD and the base of San Clemente
would be rebuilt. In addition, an existing 4WD road would be improved to connect
Cachagua Road with the sediment disposal site. This route would be used only
to move construction equipment and materials necessary to construct the road,
prepare the sediment disposal site, and connect the sediment disposal site to the
dam by conveyor belt. All sediment transport would occur via conveyor belt from
the dam to the disposal site. No sediment would be hauled by truck over any
roads.

Carmel River Reroute and Dam Removal —This alternative would eliminate
safety concerns through the removal of the dam. The dam and fish ladder would
be demolished and removed from the site. A new facility to divert water will be
constructed in the vicinity of the dam to replace the existing surface water
diversion at San Clemente.

Approximately 380,000 cubic yards (235 acre-feet) of accumulated sediment
behind the dam on the San Clemente Creek arm of the reservoir would be
relocated to the Carmel River arm by excavation with heavy earthmoving
equipment. A portion of the Carmel River would be permanently bypassed by
cutting a 450-foot-long channel between the Carmel River and San Clemente
Creek, approximately 2,500 feet upstream of the dam. The bypassed portion of
the Carmel River would be used as a sediment disposal site for the accumulated
sediment. The spoils from channel construction (235,000 cubic yards or 145
acre-feet) would be used for construction of a diversion dike at the upstream end
of the bypassed reservoir arm. The sediments at the downstream end of the
bypassed reservoir arm would be stabilized and protected from erosion.

Both the Carmel River and San Clemente Creek would be diverted around the
reservoir and dam site and the reservoir would be dewatered each year during
construction. The plunge pool downstream of the dam would be completely
drained prior to dam notching to allow access for demolition.

The San Clemente Creek channel would be reconstructed through its historic
inundation zone from the exit of the diversion channel to the dam site. Impacts to
the river channel through the historic inundation zone would be mitigated.  If the



dam and sediment were removed in stages, a trap and truck facility would be
built and operated at the OCRD for at least three years. A notch would be cut into
Old Carmel River Dam (OCRD), which is about 1,800-feet downstream of San
Clemente Dam, in order to provide adequate fish passage.

Existing access roads with minor improvements would be used to reach the base
of the dam. The Old Carmel River Dam Bridge (OCRB) and the access road from
the filter plant to the dam would be improved.  The existing access road along the
East Side of the Carmel River, between OCRD and the base of San Clemente
would be rebuilt. In addition, an existing 4WD road would be improved to connect
Cachagua Road with the reservoir.

This project is expected to take four to five years to complete, including
environmental review, permitting, design, infrastructure improvements, sediment
removal, bypass channel excavation, diversion dike construction, dam
demolition, and creek channel reconstruction. The schedule could be affected by
the effects of annual precipitation on river flow conditions in the spring.

Potential environmental effects associated with the proposed alternatives
include: Impacts to aquatic environments; impacts to listed species, including but
not limited to, the federally threatened California red-legged frog (Rana aurora
draytoni) and the federally listed Central California Coast steelhead
(Oncorhynchus mykiss); water quality; cultural resources; traffic; fish and wildlife
resources; and public health and safety.

The Department of Water Resources would like your agency’s input concerning
the scope and content of the EIR/EIS for the proposed project.  Your response
must be sent at the earliest possible date but not later than 30 days after receipt
of this notice.  Responses may be sent to:

Mr. David Gutierrez, Chief
California, Department of Water Resources
Division of Safety of Dams
2200 X Street, Suite 200
Sacramento, CA 95818
If you have any questions, you may call me at (916) 227-9800, or Charyce Hatler at
(559) 230-3323.
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APPENDIX C

ACCESS ROUTE SCREENING

1.1 INTRODUCTION & APPROACH

As part of the San Clemente Dam Seismic Safety EIR/EIS, a preliminary screening
analysis was conducted for the potential major access routes to and from San Clemente
Dam. The purpose of the screening analysis was to choose preferred access route(s)
for use with the dam Alternatives in the EIR/EIS.

The access routes were screened using impact criteria. The relative impacts of the
access Alternatives were determined by (1) the impacts of traffic over them (e.g., safety,
air quality, noise, etc.) and (2) the comparative impacts of the routes themselves (e.g.,
effects on habitat). The screening analysis used these criteria: traffic and safety, air
quality, noise, effects on roads and bridges, stream crossings and effects on terrestrial
biology.

The criteria were used to assess low, medium, high truck traffic volumes over each of
the four Alternative access routes (Sleepy Hollow, SHHA, Tularcitos, and Cachagua).
These traffic volumes were established to bracket the range of possible impacts for the
various dam Alternatives paired with sediment transport and disposal options.
Corresponding traffic volumes were defined based the on number of truck trips of given
weight. This approach was used to assure that the "high" traffic volume captures the
expected traffic that would be generated by full removal of all the sediment behind the
dam. The high, medium and low truck volume categories were defined as follows:

• Low: 10 loads (20 total trips, 10 inbound/10 outbound)

• Medium: 210 loads (420 total trips, 210 inbound/210 outbound)

• High: 415 loads (830 total trips, 415 inbound/415 outbound)

The “low” truck traffic volume corresponds to trucking activity associated with
construction mobilization, access road improvements and hauling construction material
for dam re-construction. The “high” truck traffic volume corresponds to trucking activity
associated with sediment disposal via truck. For example, hauling sediment by truck to
Site 4R would generate about 415 loads per day with a production rate of 500 cubic
yards per hour. The “medium” truck traffic volume corresponds to moderate level of
trucking activity and was set about mid-way between the low and high truck volume
levels.

The access route screening does not replace a traffic analysis of the dam Alternatives in
the EIR/EIS, but was conducted only to choose among the major routes. Each dam
Alternative differs in terms of the kinds and numbers of trips required (e.g., for
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construction heavy equipment, construction materials, debris removal, sediment
removal, construction workers). The EIS/EIR contains a traffic element that analyzes the
kinds and numbers of trips and multiple routes that vary with the dam Alternatives and
subcomponents.

The preliminary access route screening analysis used existing information from the
RDEIR and other sources wherever possible. However, the RDEIR generally lacks
detail for comparison of impacts among Alternatives, including Alternative access
routes.

1.2 ACCESS ROUTE ALTERNATIVES

Four potential major access routes were considered (Figure C-1):

SLEEPY HOLLOW ROUTE

This access route following San Clemente Drive and Center Court Place through the
Sleepy Hollow Subdivision was originally proposed and analyzed in the 2000 RDEIR.
San Clemente Dam and the filter plant are currently accessed from Carmel Valley Road
via San Clemente Drive, a gated private road. San Clemente Drive is a paved hard-
surfaced road between Carmel Valley Road and a locked gate that prevents public
access to the reservoir. From the locked gate on CAW property, the dam access road is
a one-lane unpaved road with turnouts to the lower and upper dam roads. The low road
provides access to the base of the dam and the high access road provides access to
the top of the dam. Low road access to the base of the dam is currently impassible and
would require improvements to repair washouts.

The revised Sleepy Hollow access route proposes access via San Clemente Drive to
Center Court Place, a paved one-lane roadway, and would remove San Clemente Dam
traffic from the segment of San Clemente Drive south of Center Court Place. From
Center Court Place, the route would continue on an existing dirt road to and past the
filter plant to San Clemente Drive, south of the Sleepy Hollow subdivision. At this point,
the route connects with existing access roads to the dam. For purposes of comparison,
impacts from this road are assumed to include a 20-foot width at the Carmel Valley
Road end, and a 15-foot width for the remainder.

Sleepy Hollow Homeowner’s Association (SHHA) Route

This access route Alternative was proposed by the Sleepy Hollow Homeowners
Association and briefly analyzed as a CEQA Alternative in the 2000 RDEIR. The portion
of the access route between the dam and the filter plant would be as described for the
Sleepy Hollow Route. Access to Carmel Valley Road would be provided via a new route
that would intersect Carmel Valley Road about 2,800 feet west of San Clemente Drive.
From Carmel Valley Road, the access road would drop down from Camel Valley Road
on a slope about 70 feet in height to a 14 foot wide bridge over Tularcitos Creek. It
would continue across the level flood plain along Carmel River and eventually intersect
the existing dirt road to the filter plant. For the screening analysis, impacts from this
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route are assumed to include a 22-foot width at the Carmel Valley Road end, and a 15-
foot width for the remainder. This route also includes construction of a new crossing of
the Carmel River.

TULARCITOS ROUTE

This route was also briefly analyzed as a CEQA Alternative in the 2000 RDEIR. This
route uses the same roads as described for the SHHA Route and the Sleepy Hollow
Route between the filter plant and the dam. North of the filter plant, a connection to
Carmel Valley Road is provided via a new route that intersects Carmel Valley Road
about 750 feet west of San Clemente Drive. The access road intersection with Carmel
Valley Road would occur at an existing intersection with a private driveway serving
several residential lots on the north side of Carmel Valley Road. Immediately south of
Carmel Valley Road, the new access road would cross Tularcitos Creek via a new
single lane bridge that would be 14 feet wide. At the creek crossing, the road would turn
west for about 800 feet, then turn south and continue in an approximate north-south
alignment to the water filter plant. For the screening analysis, impacts from this route
are assumed to include a 22-foot width at the Carmel Valley Road end, and a 15-foot
width for the remainder. This route also includes construction of a new crossing of the
Carmel River.

Cachagua Access Route

This access route presents a new concept that has not been mapped or analyzed. This
route includes Cachagua Road from Carmel Valley Road to the jeep trail, the jeep trail
to sediment disposal Site 4R, and conveyor belt access to the San Clemente Reservoir
from Site 4R. Cachagua Road is a two-lane rural winding road that provides access to
the Cachagua area of Monterey County. It intersects Carmel Valley Road about 2 miles
east of San Clemente Drive. Cachagua Road is generally 18 to 20 feet wide, although
there are sections that are narrower. The jeep trail that will provide access from
Cachagua Road to Site 4R intersects Cachagua Road about 3 miles south of Carmel
Valley Road. For the screening analysis, potential impacts to Cachagua Road are
estimated for a 30-foot width, to include impacts to either or both sides of the road.
Potential impacts to the jeep trail and the new road are estimated for a 20-foot width.

1.3 FIELD RECONNAISSANCE & EVALUATION

On March 22 and 23, 2005, ENTRIX conducted field reconnaissance to inspect the four
potential access routes. Table C-1 provides a summary evaluation of the environmental
constraints. Each row of the table presents the criteria used in environmental
constraints analysis; the table columns present each of the sites evaluated.

SLEEPY HOLLOW ROUTE

Air Quality & Noise

The proposed access road section in the vicinity of the residential zone is approximately
one mile (1600 meters) in length and the nearest residential receptor for air quality and
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noise impacts is approximately 200 feet (60 meters) from the access road section. To
simulate a line source, the road section was subdivided into 8 x 80 meter segments for
a maximum aspect ratio of 10 to 1. A detailed methodology is contained in the appendix
to this report. Estimated impacts are as follows:

Air emissions from project activity:

• NOx 0.43 lb/day

• CO 0.10 lb/day

• PM10 16 lb/day

Maximum incremental pollutant concentrations over background:

• NOx 0.27 µg/m3

• CO 0.06 µg/m3

• PM10 4.1 µg/m3

Attenuated noise levels from project activity:

• 75 dBA @ 60 meters

Aquatic Biology & Stream Crossings

There are three stream crossings along this route, at existing bridges and the concrete
ford on the Carmel River. Two of them are on the Carmel River and one is at Tularcitos
Creek. These have the potential to affect steelhead. There may be a possible benefit to
steelhead in replacing the concrete ford.

Terrestrial Biology

A total of 1.68 acres are potentially affected by this Alternative, including 0.22 acre of
sensitive habitat (Table C-2). (Acreages of the existing roads have been subtracted
from the potentially affected vegetation acreages.) For comparison, habitat miles
traversed by each Alternative are shown in Table C-3.

Special-status terrestrial species potentially impacted on this Alternative include
California tiger salamander (FT, CSC), California red-legged frog (FT, CSC),
southwestern pond turtle (CSC), Cooper’s hawk (CSC), yellow warbler (CSC), and
Monterey dusky-footed woodrat (CSC).1

Traffic & Safety

Tables C-4 and C-5 describe the access routes and summarize their deficiencies,
potential impacts, and potential mitigation measures. High-volume truck traffic would
                                                          
1 FT = federally listed as threatened
  CSC = California state species of concern
  CNPS 1B = categorized by the California Native Plant Society as Plants rare or endangered in California
and elsewhere.
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have a substantial quality of life impact on residents of Sleepy Hollow, a community
accessed from Carmel Valley Road via San Clemente Drive. San Clemente Drive and
Center Court Place roadway geometrics are marginal and motor vehicle, pedestrian,
bicycle safety on these routes would be impacted. There may be potential impacts to
San Clemente Drive and Center Court Place pavements. Sections of this route could be
widened, including existing segments of the dam access roads located south of Sleepy
Hollow. Traffic control measures would be required during periods of concentrated truck
traffic on segments where only one-way traffic operations are possible. San Clemente
Drive and Center Court Place should not be used for moderate or high volume truck
operations due to the traffic related impacts to the quality of life of the residents of
Sleepy Hollow.

SLEEPY HOLLOW HOMEOWERS ASSOCIATION ROUTE

Air Quality & Noise

The proposed access road section in the vicinity of the residential zone is approximately
one mile (1600 meters) in length and the nearest residential receptor for air quality and
noise impacts is approximately 500 feet (150 meters) from the access road section. To
simulate a line source, the road section was subdivided into 8 x 80 meter segments for
a maximum aspect ratio of 10 to 1. A detailed methodology is contained in the appendix
to this report. Estimated impacts are as follows:

Estimated emissions from project activity:

• NOx 0.43 lb/day

• CO 0.10 lb/day

• PM10 16 lb/day

Maximum incremental pollutant concentrations over background:

• NOx 0.27 µg/m3

• CO 0.06 µg/m3

• PM10 4.1 µg/m3

Attenuated noise levels from project activity:

• 67 dBA @ 150 meters

Aquatic Biology & Stream Crossings

This access route has three stream crossings. Two occur at the existing bridge and
concrete ford on the Carmel River, and one new crossing would be constructed at
Tularcitos Creek. These have the potential to affect steelhead. There may be a possible
benefit to steelhead in replacing the concrete ford.
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Terrestrial Biology

A total of 2.5 acres are potentially affected by this Alternative, including 1.10 acres of
sensitive habitat (Table C-2). (Acreages of the existing roads have been subtracted
from the potentially affected vegetation acreages.) For comparison, habitat miles
traversed by each Alternative are shown in Table C-3.

Special-status terrestrial species potentially impacted on this Alternative include
California tiger salamander (FT, CSC), California red-legged frog (FT, CSC),
southwestern pond turtle (CSC), Cooper’s hawk (CSC), yellow warbler (CSC), and
Monterey dusky-footed woodrat (CSC). Monterey dusky-footed woodrat nests have
been reported from this reach of Tularcitos Creek.

Traffic & Safety

Tables C-4 and C-5 describe the access routes and summarize their deficiencies,
potential impacts, and potential mitigation measures. This access route adds a new
intersection to Carmel Valley Road. The intersection would need to be designed to
appropriate County of Monterey design standards. Under low construction traffic
conditions, left and right turn channelization would probably not be required at the
Carmel Valley/SHHA Access Route intersection, although the intersection should be
designed to serve the turning requirements of large trucks that will use the intersection.
Under moderate and high traffic volume conditions, left turn and right turn
channelization would be required at the intersection. The SHHA route would use only
private roads south of Carmel Valley Road. Therefore, potential traffic related impacts to
existing residential streets and residential quality of life would be avoided. Traffic control
measures would be required during periods of concentrated truck traffic on segments
where only one-way traffic operations are possible. This would primarily occur on
sections of the existing dam access roads located south of Sleepy Hollow.

TULARCITOS ROUTE

Air Quality & Noise

The proposed access road section in the vicinity of the residential zone is approximately
0.95 mile (1520 meters) in length and the nearest residential receptor for air quality and
noise impacts is approximately 200 feet (60 meters) from the access road section. To
simulate a line source, the road section was subdivided into 8 x 80 meter segments for
a maximum aspect ratio of 10 to 1. A detailed methodology is contained in the appendix
to this report. Estimated impacts are as follows:

Air emissions from project activity:

• NOx 0.41 lb/day

• CO 0.09 lb/day

• PM10 15 lb/day
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Maximum incremental pollutant concentrations over background:

• NOx 0.27 µg/m3

• CO 0.06 µg/m3

• PM10 4.1 µg/m3

Attenuated noise levels from project activity:

• 75 dBA @ 60 meters

Aquatic Biology & Stream Crossings

This access route has three stream crossings. Two occur at the existing bridge and
concrete ford on the Carmel River, and one new crossing would be constructed at
Tularcitos Creek. These have the potential to affect steelhead. There may be a possible
benefit to steelhead in replacing the concrete ford.

TERRESTRIAL BIOLOGY

A total of 12.23 acres are potentially affected by this Alternative, including 0.68 acre of
sensitive habitat (Table C-2). (Acreages of the existing roads have been subtracted
from the potentially affected vegetation acreages.) For comparison, habitat miles
traversed by each Alternative are shown in Table C-3.

Special-status terrestrial species potentially impacted on this Alternative include
California tiger salamander (FT, CSC), California red-legged frog (FT, CSC),
southwestern pond turtle (CSC), Cooper’s hawk (CSC), yellow warbler (CSC), and
Monterey dusky-footed woodrat (CSC). Monterey dusky-footed woodrat nests have
been reported from this reach of Tularcitos Creek.

Traffic & Safety

Tables C-4 and C-5 describe the access routes and summarize their deficiencies,
potential impacts, and potential mitigation measures. This access route adds a new
intersection approach to Carmel Valley Road, at an existing intersection of a private
residential access road and Carmel Valley Road. The intersection would need to be
designed to meet County of Monterey intersection design standards. As with the SHHA
route, this route would use private roads between Carmel Valley Road and the dam.
Therefore, there would be no traffic related impacts to the quality of life of any
residential development. The impact to traffic turning between Carmel Valley Road and
the existing residential access road/driveway located on the north side of Carmel Valley
Road at the intersection of the Tularcitos Access Route with Carmel Valley Road should
be minimal under low volume construction traffic conditions. There would be sufficient
capacity at the intersection to serve the low volume construction traffic as well as the
traffic generated by the residential development served by the residential access
road/driveway. Under moderate and high traffic volume conditions, left turn and right
turn channelization would be required at the intersection.
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CACHAGUA ROUTE

Air Quality & Noise

The proposed access road section in the vicinity of the residential zone is approximately
1.25 miles (2000 meters) in length and the nearest residential receptor for air quality
and noise impacts is approximately 500 feet (150 meters) from the access road section.
To simulate a line source, the road section was subdivided into 8 x 80 meter segments
for a maximum aspect ratio of 10 to 1. A detailed methodology is contained in the
appendix to this report. Estimated impacts are as follows:

Air emissions from project activity:

• NOx 0.53 lb/day

• CO 0.13 lb/day

• PM10 20 lb/day

Maximum incremental pollutant concentrations over background:

• NOx 0.34 µg/m3

• CO 0.08 µg/m3

• PM10 5.1 µg/m3

Attenuated noise levels from project activity:

• 67 dBA @ 150 meters

Aquatic Biology & Stream Crossings

This access route has no stream crossings. No steelhead impacts are expected.

Terrestrial Biology

A total of 6.58 acres are potentially affected by this Alternative, including 1.15 acres of
sensitive habitat (Table C-2). However, most of this sensitive habitat is blue oak
woodland along Cachagua Road. If road improvements along this road are limited in
extent, then much of this acreage may not be affected by the project. The affected
acreage from Cachagua Road to the reservoir includes 0.07 acre of sensitive habitats in
a total affected acreage of 3.23 acres. (Acreages of the existing roads have been
subtracted from the potentially affected vegetation acreages.) For comparison, habitat
miles traversed by each Alternative are shown in Table C-3.

Special-status terrestrial species potentially impacted on this Alternative include
California tiger salamander (FT, CSC), California red-legged frog (FT, CSC),
southwestern pond turtle (CSC), Carmel Valley malacothrix (CNPS 1B), Cooper’s hawk
(CSC), yellow warbler (CSC), and Monterey dusky-footed woodrat (CSC). Although
habitats for the California red-legged frog and western pond turtle are limited on this
route, it may provide more potential habitat for the California tiger salamander than the
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other routes. Unlike the other Alternatives, no focused wildlife surveys have been
conducted on this route.

TRAFFIC & SAFETY

Tables C-4 and C-5 describe the access routes and summarize their deficiencies,
potential impacts, and potential mitigation measures. Cachagua Road has poor
horizontal and vertical alignments. Cachagua Road is 18 to 20 feet in width, with some
sections as narrow as 16 feet. Sight distance at some locations on Cachagua Road is
limited due to horizontal and vertical curvatures. Cachagua Road motor vehicle,
pedestrian, and bicycle safety would be impacted by construction-related traffic. Traffic
control will be required at locations where two-way traffic cannot be provided and road
widening is not feasible. Sight distance is restricted at the Carmel Valley Road/
Cachagua Road intersection and at the Cachagua Road/Jeep Trail/Dam Access Road
intersection. Embankment re-grading may be required at these locations to improve
sight distance. Construction related trucking operations may damage the Cachagua
Road pavement. Under moderate and high levels of construction truck traffic, impacts to
the Cachaqua Road pavement structure very likely would be significant. An extensive
traffic control plan and extensive roadway improvements would be required if Cachagua
Road were to be used by moderate and high levels of construction traffic.

1.4 RANKING

Table C-6 provides a comparative ranking of the access route Alternatives. Each row of
the table presents the criteria used in environmental constraints analysis; the table
columns present each of the routes evaluated. Each of the four route Alternatives routes
are ranked (1-4) for each of the criteria. In addition, the table notes whether the
constraints of the route Alternative are considered “low”, “medium”, or “high.”

• “Low” constraints are considered not to present important environmental
concerns.

• “Medium” constraints are considered to present environmental concerns of some
importance, which may require mitigation.

• “High” constraints are considered to present important environmental concerns,
and to require mitigation.

The ranking does not imply anything about the constraints an access route may have.
Ranking simply distinguishes among the four routes on an ordinal scale. For example,
two routes may have the same level of constraints but one may be ranked above the
other. At the bottom of the table, the simple sum of ranking scores is given, and the
Core Team decision (to eliminate or select the Alternative) is explained.
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Air Quality

The Monterey Bay Unified Air Pollution Control District (MBUAPCD, District) is
responsible for air monitoring, permitting, enforcement, long-range air quality planning,
regulatory development, education and public information activities related to air
pollution. Ambient air quality background data was obtained from the District for use in
the screening analysis.

The proximity of the Sleepy Hollow and Tularcitos routes to the nearest receptor is
about 60 meters, while the SHHA and Cachagua routes nearest-receptor proximity is
about 150 meters, judging by maps and aerial photos. The residential sections of the
Sleepy Hollow, Tularcitos, and SHHA routes are all about one mile (1600 meters) in
overall length, while the Cachagua route is slightly longer, about 1.25 miles (2000
meters). Since the SHHA route combines a shorter emitting distance (1600 meters) and
a longer receptor distance (150 meters), it has the apparent lowest air quality impact
among the four Alternatives, on a Gaussian basis. This is also true for simple noise
attenuation.

Ambient air quality background levels used for all of the routes are as follows
(MBUAPCD air monitoring station name, year, averaging time):

• NOx 266 µg/m3 (Salinas #3, 2004, max 1-hour)

• CO 4257 µg/m3 (Salinas Natividad Road #2, 1996, max 1-hour)

• PM10 57 µg/m3 (Carmel Valley-Ford Road, 1999, max 24-hour)

1 – Sleepy Hollow Route, SHHA Route, and Tularcitos Route

Rationale: This rating is based on the result that each of these routes have the same
estimated ground level pollutant concentration increment for criteria pollutants (NOX,
CO, PM10). The estimated PM10 maximum concentration increment is about 7% of
background in all three cases. All other pollutant impacts are small compared to
background.

2 – Cachagua Route

Rationale: This route has a marginally greater estimated PM10 concentration increment,
about 9% of background. Estimated ground level pollutant concentration increments for
criteria pollutants (NOX, CO, PM10) are also slightly higher, but still small compared to
background.

Noise

During the construction phase of the dam retrofit, haul truck traffic noise level will vary
depending on the quantities and frequency of trucks which operate at any particular
time. A maximum noise level for typical trucks in decibels (dBA) was correlated from
industrial hygiene and noise measurement reference tables for characteristic industrial
noise sources at reference distances.
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Noise background in the residential zone:

• 37 dBA @ 100 m (RDEIR Table 4.7-2, 1997)

1 – Cachagua and SHHA Routes

Rationale: These routes both increase noise levels to 180% of background, from 37 to
67 dBA for a receptor distance of 500 feet (150 meters).

2 – Sleepy Hollow and Tularcitos Routes

Rationale: These routes have marginally greater noise impacts, about 200% of
background, from 37 to 75 dBA for a receptor distance of 200 feet (60 meters).

Aquatic Biology & Stream Crossings

1 – Cachagua Route

Rationale: This route has no stream crossings and no steelhead impacts.

2 – SHHA Route, Sleepy Hollow Route and Tularcitos Route

Rationale: These routes each have two existing stream crossings, a new crossing at
Tularcitos Creek, and potential steelhead impacts.

Terrestrial Biology

1 – Sleepy Hollow Route

Rationale: This Alternative has the lowest total acreage of potentially affected habitat,
and the lowest acreage of sensitive habitat (unless impacts from the Cachagua Road
Alternative are limited to the off-road section).

2 – Tularcitos Route

Rationale: Based on the acreage of habitat potentially affected, this Alternative is rated
second.

3 – Cachagua Route

Rationale: Most potential impacts to blue oaks along Cachagua Road can be avoided if
roadwork is limited, and the extent of sensitive habitat between Cachagua Road and the
reservoir is small. The probable lack of impacts to sensitive habitats on this section
partly offsets the acreage of undisturbed wildlife habitat potentially affected. Therefore,
this Alternative is rated third.

4 – SHHA Route

Rationale: This access route has the largest acreage of potentially affected sensitive
habitat (assuming that impacts to all or most of the blue oaks adjacent Cachagua Road
would be avoided), and the second largest acreage of total habitat affected.
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Traffic & Safety

Table C-7 presents a summary impact rating and ranking of the access routes for traffic
concerns.

1 – SHHA and Tularcitos Routes

Rationale: These routes both have low constraints for traffic and safety. They both entail
new access roads that would be private roads. The use of existing public and private
residential roads for dam access would be avoided.

2 – Sleepy Hollow Route

Rationale: This route has high constraints. It would add traffic to a rural residential road
with poor roadway design features traversing a residential community.

3 – Cachagua Route

Rationale: This route has high constraints. It would add traffic to a rural road, 3 miles in
length, with poor roadway design features.
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Table C-1. Summary of access route screening environmental constraints analysis.

Access Routes
Criteria Cachagua SHHA Sleepy Hollow Tularcitos

Air Quality

Background:
NOx 266 µg/day
CO 4257 µg/day
PM10 57 µg/day

Air emissions:
NOx 0.53 lb/day
CO 0.13 lb/day
PM10 20 lb/day

Maximum pollutant
concentrations:
NOx 0.34 µg/day
CO 0.08 µg/day
PM10 5.1 µg/day

Air emissions:
NOx 0.43 lb/day
CO 0.10 lb/day
PM10 16 lb/day

Maximum pollutant
concentrations:
NOx 0.27 µg/day
CO 0.06 µg/day
PM10 4.1 µg/day

Air emissions:
NOx 0.43 lb/day
CO 0.10 lb/day
PM10 16 lb/day

Maximum pollutant
concentrations:
NOx 0.27 µg/day
CO 0.06 µg/day
PM10 4.1 µg/day 

Air emissions:
NOx 0.41 lb/day
CO 0.09 lb/day
PM10 15 lb/day

Maximum pollutant
concentrations:
NOx 0.27 µg/day
CO 0.06 µg/day
PM10 4.1 µg/day

Noise
Background:
37 dBA @ 100 m

Attenuated noise levels 67 dBA @
150 M

Attenuated noise levels 67 dBA
@ 150 M

Attenuated noise levels 75 dBA @
150 M

Attenuated noise levels 75 dBA @
150 M

Stream Crossings
& Aquatic Biology

No crossings. No steelhead
impacts.

Three: two stream crossings at
existing bridge and concrete ford
on the Carmel River, and one
new crossing at Tularcitos Creek.
Potential steelhead impacts,
possible benefit in replacing the
ford.

Three stream crossings at existing
bridges and concrete ford: two on
the Carmel River and one at
Tularcitos Creek. Potential
steelhead impacts, possible
benefit in replacing the ford.

Three stream crossings: two at
existing bridge and concrete ford
on the Carmel River and one new
crossing at Tularcitos Creek.
Potential steelhead impacts,
possible benefit in replacing the
ford.

Roads, Bridges
Traffic & Safety

Cachagua Road has poor
geometrics. Poor sight distance
exists at the Carmel Valley
Road/Cachagua Road
intersection and at the Cachagua
Road/Jeep Trail/Dam Access
Road intersection. Potential
impact to Cachagua Road
pavement condition. Cachagua
Road motor vehicle, pedestrian,
and bicycle safety would be
impacted by construction-related
traffic.

Adds a new intersection to
Carmel Valley Road. No impacts
on communities and safety.

Potential impacts to San Clemente
Drive and Center Court Place
pavements. 
Quality of life impact to residents
of Sleepy Hollow, a community
located immediately adjacent to
sections of San Clemente Drive
used for dam access.  San
Clemente Drive motor vehicle,
pedestrian, bicycle safety
impacted.

Adds a new intersection approach
to Carmel Valley Road, at an
existing intersection of a private
residential access road and
Carmel Valley Road. Minimal
impacts on communities and
safety and to traffic operations on
the existing residential access
road approach to Carmel Valley
Road at the Carmel Valley
Road/Tularcitos Access Road
intersection.
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Access Routes
Criteria Cachagua SHHA Sleepy Hollow Tularcitos

Terrestrial Biology Habitat impacts: 6.58 acres if
Cachagua Road is widened; 3.23
acres if not

Sensitive habitat impacts: 1.15
acres of blue oak and riparian
vegetation if Cachagua Road is
widened; 0.07 acres if not.

Potential sensitive species (based
on habitats; no previous surveys
conducted for this route):
California tiger salamander (FT,
CSC), Carmel Valley malacothrix
(CNPS 1B), Cooper’s hawk
(CSC), yellow warbler (CSC), and
Monterey dusky-footed woodrat
(CSC). Limited potential habitat
for California red-legged frog (FT,
CSC), southwestern pond turtle
(CSC).

Habitat impacts: 2.50 acres

Sensitive habitat impacts: 1.1
acres of blue oak and riparian
vegetation.

Potential sensitive species
(based on habitats and some
field observations): California
tiger salamander (FT, CSC),
California red-legged frog (FT,
CSC), southwestern pond turtle
(CSC), Carmel Valley malacothrix
(CNPS 1B), Cooper’s hawk
(CSC), yellow warbler (CSC), and
Monterey dusky-footed woodrat
(CSC). Woodrats are known to
occupy the area along Tularcitos
Creek.

Habitat impacts: 1.68 acres

Sensitive habitat impacts: 0.22
acres of blue oak and riparian
vegetation.

Potential sensitive species (based
on potential habitats and earlier
surveys): California tiger
salamander (FT, CSC), California
red-legged frog (FT, CSC),
southwestern pond turtle (CSC),
Cooper’s hawk (CSC), yellow
warbler (CSC), Monterey dusky-
footed woodrat (CSC); and virgate
eriastrum.

Habitat impacts: 2.23 acres

Sensitive habitat impacts: 0.68
acres of blue oak and riparian
vegetation.

Potential sensitive species (based
on potential habitats and earlier
surveys): California tiger
salamander (FT, CSC), California
red-legged frog (FT, CSC),
southwestern pond turtle (CSC),
Cooper’s hawk (CSC), yellow
warbler (CSC), and Monterey
dusky-footed woodrat (CSC).
Woodrats are known to occupy
the area along Tularcitos Creek.



Table C-2. San Clemente Dam Alternate Access Routes - Vegetation Types Potentially Affected (Acres)
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Cachagua/Site 4 1.15 6.58 0.63 3.72 0.29 0.82 0.04 0.17 0.67 0.08 0.13 0.02 0.02
Cachagua 1.09 3.35 1.71 0.26 0.82 0.40 0.00 0.13 0.02 0.02
Site 4 0.07 3.23 0.63 2.01 0.03 0.04 0.17 0.26 0.08
SHHA 1.10 2.50 0.20 0.73 0.02 0.05 0.12 0.70 0.21 0.12 0.10 0.12 0.07 0.07
Sleepy Hollow (San
Clemente Drive)

0.22 1.68 0.24 0.83 0.00 0.12 0.10 0.12 0.07 0.12 0.07 0.01

Tularcitos 0.68 2.23 0.02 1.06 0.09 0.12 0.48 0.12 0.10 0.12 0.07 0.07



Table C-3. San Clemente Dam Alternate Access Routes - Vegetation Types Traversed (Miles)
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Cachagua/Site 4 0.96 4.65 0.50 2.29 0.24 0.70 0.02 0.56 0.21 0.11 0.02
Cachagua 0.94 3.09 1.54 0.24 0.70 0.34 0.14 0.11 0.02
Site 4 0.02 1.56 0.50 0.75 0.02 0.22 0.07
Tularcitos 1.12 5.42 0.08 2.34 0.04 0.00 0.52 0.57 0.46 0.40 0.49 0.28 0.25
SHHA 1.29 5.60 0.23 2.20 0.01 0.02 0.52 0.63 0.10 0.46 0.40 0.49 0.28 0.25
Sleepy Hollow (San
Clemente Drive)

0.93 5.31 0.60 2.20 0.52 0.41 0.46 0.29 0.49 0.28 0.05

Tularcitos 1.12 5.42 0.08 2.34 0.04 0.00 0.52 0.57 0.46 0.40 0.49 0.28 0.25



Table C-4. Description of Alternative San Clemente Dam Access Routes

DAILY DESIGN CHARACTERISTICS

ACCESS APPROXIMATE TRAFFIC EXISTING FUTURE WITH PROJECT

ROUTE ROUTE SEGMENT ROAD TYPE LENGTH VOLUME LANES WIDTH (FEET) SHOULDERS SURFACE LANES WIDTH (FEET) SHOULDERS SURFACE

1. Cachagua

Carmel Valley Road SHHA - Cachagua Rd Public-Rural Highway 2.5 miles 1200-2100 2 20 to 24 Minimal Asphalt Conc. 2 20 to 24 Minimal Asphalt Conc.

Cachaqua Road Carmel Valley Rd - Proposed Access Road Public - Rural Collector 3.0 miles 760 2 16 to 24 Minimal Asphalt Conc. 2 16 to 24 Minimal Asphalt Conc.

New Access Road Cachagua Rd - Dam Private - Dam Access 1.2 miles - Jeep Trail Dirt 2 25 0 Gravel

New Access Road Cachagua Rd - Dam Private - Dam Access 0.6 miles - N/A N/A N/A N/A 2 25 0 Gravel

2. SHHA

SHHA Access Road Carmel Valley Rd - San Clemente Dr. Private - Dam Access 1.0 miles - N/A N/A N/A N/A 2 22 0 Gravel

Dam Access Road

Dam Access Road San Clemente Dr - Dam Private - Dam Access 2.0-3.0 miles - 1-2 Minimum 0 Dirt 1-2 Minimum 0 Dirt

for 1-way traffic for 1-way traffic

3. Sleepy Hollow

Carmel Valley Road SHHA - San Clemente Dr. Public-Rural Highway 0.6 miles 2100 2 20 to 24 Minimal Asphalt Conc. 2 20 to 24 Minimal Asphalt Conc.

San Clemente Drive Carmel Valley Road - Center Court Place Private -Residential 0.4 miles 130-230 2 18 Minimal Asphalt Conc. 2 18 Minimal Asphalt Conc.

Center Court Place San Clemente Dr. - San Clemente Dr. Private -Residential 1.0 miles Minimal 1 12 0 Asphalt Conc./Dirt 1-2 12-22 0 Asphalt Conc./Gravel

Dam Access Road

Dam Access Road San Clemente Dr - Dam Private - Dam Access 2.0-3.0 miles - 1-2 Minimum 0 Dirt 1-2 Minimum 0 Dirt

for 1-way traffic for 1-way traffic

4. Tularcitos

Carmel Valley Road SHHA - Tularcitos Access Rd. Public-Rural Highway 0.5 miles 2100 2 20 to 24 Minimal Minimal 2 20 to 24 Minimal Asphalt Conc.

Tularcitos Access Road Carmel Valley Rd - San Clemente Dr. Private - Dam Access 1.1 miles N/A N/A N/A N/A 2 22 0 Gravel

Dam Access Road

Dam Access Road San Clemente Dr - Dam Private - Dam Access 2.0-3.0 miles - 1-2 Minimum 0 Dirt 1-2 Minimum 0 Dirt

for 1-way traffic for 1-way traffic

Notes:

1. Future design based upon designs prepared and/or proposed in conjunction with previous San Clemente Dam Seismic Retrofit planning and design studies.

2. Description of the access route begins at the Carmel Valley Road/SHHA Access Road intersection. 

3. SHHA: Sleepy Hollow Homeowners Association.



Table C-5. Summary of Deficiencies, Potential Impacts and Mitigation for Access Routes

ACCESS
ROUTE DEFICIENCIES/POTENTIAL IMPACTS POTENTIAL MITIGATION MEASURES

1. Cachagu1. Deficient sight distance at the CVR/Cachagua 
Rd I/S.

1. Minor widening of Carmel Valley Road and/or re-
grade the embankment located on the south side of 
CVR east of Cachagua Rd.

2. Deficient sight distance at the Cachagua/New 
Dam Access Rd I/S.

2. Re-grade the embankment located on the east 
side of Cachagua Rd north of the existing jeep trail 
to improve sight distance.

3. Poor horizontal alignment at several locations on 
Cachagua Rd.

3. Minor widening where possible; limit trucks on 
Cachagua Rd to single unit trucks with truck escort.

4. Inadequate width for two-way travel by trucks. 4. Minor widening where possible; otherwise limit 
trucks on Cachagua Rd to single unit trucks with 
escort.

5. Potential for pavement damage to Cachagua 
Rd.

5. Pavement maintenance as required and possible 
overlay.

6. Adds construction related traffic to a rural 
collector road with poor geometrics increasing the 
potential for collisions.

6. No direct mitigation possible other than 
implementation of No. 3 above.

7. Cachagua Road is not suitable for medium and 
high truck volume conditions.

2. SHHA 1. Adds a new intersection to CVR. 1. Design the CVR/SHHA intersection to meet 
Caltrans and County of Monterey design standards 
including standards for sight distances.  This will 
require the access road be located in the center of 
a moderate bend in CVR, at the location of three 
existing trees.  Minor re-grading of the embankment 
located on the north side of CVR east of the access 
road will be required.

2. The proposed design includes a single lane 
bridge over Tularcitos Creek and two horizontal 
curves immediately south of CVR.

2. This proposed design is marginal for low volume 
truck haul and dam access conditions.  Traffic 
control may be necessary during active 
construction periods.  Under medium and high 
truck volume conditions, widening to allow two-way 
operations is recommended.

3. Route maintains existing dam access roads 
south of San Clemente Drive.

3. Significant improvement of the dam access 
roads is not anticipated.

4. This route could potentially be used as an 
alternative to the Tularcitos Access Road for 
sediment disposal truck haul trips to Site 6R.

4. Widening to allow two-way operations is 
recommended if the road is used for the hauling of 
dam sediment.  Also, left turn channelization and a 
right turn acceleration lane should be provided at 
the CVR/SHHA intersection with medium and high 
truck volume conditions.  

3. Sleepy H1. Adds construction traffic to a private road used 
to access a residential subdivision.

1. No mitigation possible.  

2. Marginal roadway geometrics including widths, 
shoulders, sight distances and facilities for 
pedestrians and bicyclists.

2. Minor widening where possible.  Traffic control 
and truck escort required during low truck volume 
construction activities.  Construction of a separate 
path for pedestrians and bicyclists recommended 
including a pedestrian/bicyclist bridge over 
Tularcitos Creek. 

3. Route maintains existing dam access roads 
south of San Clemente Drive.

3. Significant improvement of the dam access 
roads is not anticipated.

4. Potential for pavement damage to San Clemente 
Drive and Center Court Place.

5. Pavement maintenance as required and possible 
overlay.

5. This access is not suitable for medium and high 
truck volume conditions.

4. Tularcito 1. Adds a new intersection approach leg to CVR, 
but at the location of an existing intersection.

1. Design the CVR/SHHA intersection to meet 
Caltrans and County of Monterey design standards.

2. The proposed design includes a single lane 
bridge over Tularcitos Creek and two horizontal 
curves immediately south of CVR.

2. This proposed design is marginal for low volume 
truck and dam access conditions.  Traffic control 
may be necessary during active construction 
periods.  Under high volume conditions, including 
sediment haul operations to Site 6R, widening to 
allow two-way operations is recommended.

3. Route maintains existing dam access roads 
south of San Clemente Drive.

3. Significant improvement of the dam access 
roads is not anticipated.

Notes:
1. CVR: Carmel Valley Road.



San Clemente Seismic Safety Project EIR/EIS

Table C-6 Access route screening environmental constraints ranking.

Access Route
Ranking Cachagua SHHA Sleepy Hollow Tularcitos

Air Quality 2. Medium constraints (PM10

maximum concentration is
9% of background)

1. Medium-low constraints
(PM10 maximum
concentration is 7% of
background)

1. Medium-low constraints
(PM10 maximum
concentration is 7% of
background)

1. Medium-low constraints
(PM10 maximum
concentration is 7% of
background)

Noise 1. Medium-high constraints
(dBA is 181% of
background)

1. Medium-high constraints
(dBA is 181% of
background)

2. High constraints (dBA is
202% of background)

2. High constraints (dBA is
202% of background)

Roads &
Bridges

3. High constraints 
(Potential impacts to
pavement structure.)

1. Low constraints
(New access road avoids
use of existing public and
private residential roads for
dam access.) 

2. High constraints
(Potential impacts to
pavement structure.)  

1. Low constraints (New
access road avoids use of
existing public and private
residential roads for dam
access.)

Traffic &
Safety

3. High constraints (Adds
construction traffic to a rural
road with poor roadway
design features.)

1. Low constraints (New
access road avoids use of
existing public and private
residential roads for dam
access.)

2. High Constraints (Adds
construction traffic to a
private residential road with
minimum roadway design
features including no
facilities for pedestrians and
bicyclists and a one-lane
bridge.)

1. Low Constraints (New
access road avoids use of
existing public and private
residential roads for dam
access.)

Terrestrial
Biology &
Stream
Crossings

3. High constraints (more
undisturbed habitat and
habitat for sensitive species)

4. High constraints (most
undisturbed riparian habitat
and habitat for sensitive
species)

1. Low constraints (least
potentially affected habitat
acreage and sensitive
species)

2. Medium constraints
(potentially affected habitat
and sensitive species)

Outcome of
Ranking &
Selection

12 points (required to
support the Site 4R
sediment transport and
disposal selection for
those dam alternatives
that move sediment)

8 points (eliminated due
to terrestrial impacts)

8 points (eliminated for
alternatives with heavy
traffic requirements due
to traffic, roads, and
safety impacts, but
retained for the dam
removal alternative)

7 points (selected for the
dam thickening, dam
notching and Carmel
River reroute
alternatives)



Table C-7. Traffic Ranking of San Clemente Dam Alternative Access Routes

ACCESS ROUTE RATING
IMPACT RATING (RATING x SEGMENT LENGTH)

IMPACT TO IMPACT TO
RESIDENTIAL RESIDENTIAL

DAILY DEVELOPMENT DEVELOPMENT
ACCESS APPROXIMATE TRAFFIC ROADWAY PAVEMENT ROADWAY PAVEMENT TOTAL
ROUTE ROUTE SEGMENT ROAD TYPE LENGTH VOLUME DIRECT INDIRECT GEOMETRICS IMPACTS DIRECT INDIRECT GEOMETRICS IMPACTS SCORE

1. Cachagua
Carmel Valley Road SHHA Access - Cachagua Rd Public-Rural Highway 2.5 miles 1200-2100 0 0 2 2 0 0 5 5 10
Cachagua Road Carmel Valley Rd - Proposed Public - Rural Collector 3.0 miles 760 0 5 5 4 0 15 15 12 42

Access Road
New Access Road Cachagua Rd - Dam Private - Dam Access 1.2 miles - 0 0 0 1 0 0 0 1 1
New Access Road Cachagua Rd - Dam Private - Dam Access 0.6 miles - 0 0 0 1 0 0 0 1 1

0 15 20 19 54
2. SHHA

SHHA Access Road Carmel Valley Rd - San Clemente Dr. Private - Dam Access 1.0 miles - 0 0 1 1 0 0 1 1 2
Dam Access Road

Dam Access Road San Clemente Dr - Dam Private - Dam Access 2.0-3.0 miles - 0 0 5 1 0 0 15 3 18
0 0 16 4 20

3. Sleepy Hollow
Carmel Valley Road SHHA Access - San Clemente Dr. Public-Rural Highway 0.6 miles 2100 0 0 2 2 0 0 1 1 2
San Clemente Drive Carmel Valley Road - Center Court Place Private -Residential 0.4 miles 130-230 5 5 4 4 2 2 2 2 7
Center Court Place San Clemente Dr. - End Private -Residential 0.2 miles Minimal 5 5 4 3 1 1 1 1 3
New Access Road End of Center Court Place to Dam Private - Dam Access 0.5 miles - 0 0 0 1 0 0 0 1 1

Access Road
Dam Access Road San Clemente Dr - Dam Private - Dam Access 2.0-3.0 miles - 0 0 5 1 0 0 15 3 18

3 3 19 7 32
4. Tularcitos

Carmel Valley Road SHHA Access - Tularcitos Access Rd. Public-Rural Highway 0.5 miles 2100 0 0 2 2 0 0 1 1 2
Tularcitos Access Road Carmel Valley Rd - San Clemente Dr. Private - Dam Access 1.1 miles 0 0 1 1 0 0 1 1 2

Dam Access Road
Dam Access Road San Clemente Dr - Dam Private - Dam Access 2.0-3.0 miles - 0 0 5 1 0 0 15 3 18

0 0 17 5 22

Notes:
1. A high score indicates traffic related environmental impacts and constraints are high; a low score indicates that traffic related environmental impacts and constraints are low.
2. Rating Scale:

     0 = No impacts anticipated.
     1 = Very low level impacts; impacts can be mitigated.
     2 = Low level impacts; impacts can be mitigated.
     3 = Moderate level impacts; impacts can be mitigated
     4 = High level/significant impacts; impacts can be mitigated.
     5 = High level/significant impacts; impacts probably can not be mitigated.

3. Direct Residential Impact: Alternative adds construction related traffic to a local or collector road with residential homes directly fronting onto and accessed from the segment.
4. Indirect Residential Impact: Alternative adds construction related traffic to a segment of a local residential or collector road.  
5. Ratings based on a low volume of truck traffic.
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M  E  M  O  R  A  N  D  U  M

To: John Klein and Fred Feizollahi  (Cal-Am Water)
Dave Gutierrez (DSOD), Jeremy Pratt (Entrix)

Date: March 10, 2005

From: Alberto Pujol and Dan Wade Ref.: 1004231.010106

Subject: San Clemente Dam
Screening of Sediment Disposal Sites

BACKGROUND

San Clemente Reservoir has been estimated to contain approximately 2.5 million cubic yards of
sediment (MEI, 2003).  The sediment consists of sandy gravel, gravelly sand, sand, silty sand,
and sandy silt.  The finer-grained sediment is located nearest to the dam in both arms of the
reservoir, and the coarser (more gravelly) materials are encountered in the upper reaches of the
Carmel River arm of the reservoir.

MWH was asked to perform a screening analysis of potential sediment disposal sites. The
purpose of the screening analysis is to provide engineering input to the alternatives analysis being
performed by Entrix for the EIR/EIS and to recommend selection (based on engineering
considerations) of a potential sediment disposal site for use with the dam removal alternative and
a potential sediment disposal site (the same or a different one) for use with the dam notching
alternative. Under a separate scope Entrix will perform environmental reviews of the sites and
develop the appropriate mitigation measures.

The required sediment disposal capacity for the dam removal alternative is approximately 2.5
million cubic yards.  For the dam notching alternative, the estimated volume of sediment to be
removed is approximately 1.5 million cubic yards (MEI, 2005).

This draft memorandum presents the results of the screening analysis.  The presentation is
organized as follows:

• Potential sediment disposal sites are described.
• Potential sediment excavation methods are summarized.
• Reasonable sediment removal rates and the resulting schedule for removal of sediments

are outlined.
• Potential sediment transport modes are described.
• Potential power supply sources for sediment transport are discussed.
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• Typical activities related to sediment disposal site preparation and construction operations
are described.

• Land ownership considerations are briefly summarized.
• Comparative sediment disposal cost estimates are summarized.
• An assessment is made of the various sediment disposal alternatives.

POTENTIAL SEDIMENT DISPOSAL SITES

Previous studies by DWR identified potential sediment disposal Sites 1, 2A through 2E, 3, 4, 5
and 6 (DWR, 2002).  For this assessment the following potential sites were evaluated:

• The site near the Carmel Valley Filter Plant (referred to as Site 1 in previous project
documentation), in combination with a site across the Carmel River from the Filter Plant
if additional capacity is required.  This latter site (Site 2A) is occupied by the Stone Pine
horse track, horse stables, and a barn.

• A typical upstream canyon site in the vicinity of the site previously designated as Site 4.
• An off-site disposal site within Chupines Ranch in the vicinity of the site previously

designated as Site 6.

The general locations of these sites are shown on Figure 1.  A brief site visit of the four sites was
performed on February 8, 2005.  A summary description of each site is provided below:

Site 1

Site 1, located approximately 2,400 feet northeast of the Carmel Valley Filter Plant, appears to be
predominantly formed by an alluvial terrace just south of the confluence of the Carmel River and
Tularcitos Creek.  The site is bound by the Carmel River to the west and by a narrow rocky knoll
along the northeast side that separates the site from the Tularcitos Creek channel.  The site area is
relatively level, with ground at elevations 340 to 345 feet approximately.  During our visit, we
visually estimated the ground surface to be approximately 8 feet above the Carmel River water
level.  On its southeast side, the sediment pile would abut a higher terrace, with ground at
elevations 405 to 410 feet approximately, where an estate and tennis courts are located.

Existing access to Site 1 is via San Clemente Drive and the Carmel Valley Filter Plant.  A dirt
road along the western edge of the site provides access to two Cal-Am wells.  While it appears
that the wells would not be within the footprint of the sediment fill, a power line and
miscellaneous piping would need to be relocated.

Use of Site 1 as a sediment disposal or transfer site would require construction of a new access
road between the site and Carmel Valley Road.  The new road would cross Tularcitos Creek over
a new bridge and intersect Carmel Valley Road about 800 feet west of San Clemente Drive.  The
road would tentatively consist of a 22-foot-wide graded section with a 3-foot drainage ditch, and
surfaced with 6 inches of Class II base rock.
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A plan of Site 1 is shown on Figure 2, and a capacity curve is shown on Figure 3.  The footprint
area is approximately 20 acres.  The maximum practical level of the sediment pile is estimated to
be at approximately elevation 400 feet, resulting in a maximum capacity of about 1.2 million
cubic yards of sediment.  This maximum practical level is predicated on the top of the sediment
pile being only a few feet below the terrain where the aforementioned estate is located.

Site 2A

Site 2A is located approximately 2,800 north of the Carmel Valley Filter Plant, on the west side
of the Carmel River and across the river from Site 1.  The sediment pile would occupy a level
area that may also be an alluvial terrace deposit.  The site lies at elevations 340 to 345 feet
approximately.  At its north and south ends, the site is bound by two flat promontories that jut
into the river valley.  The northern promontory is developed and is relatively level at elevation
390 to 395 feet.  The southern promontory lies predominantly at elevation 425 feet
approximately.  Along the west side, the sediment pile would abut a steep slope that crests at
about elevation 490 feet.

Site 2A contains four horse stables, a barn, a horse track, and a looping dirt road.  These facilities
would need to be removed and could potentially be relocated to the top of the sediment pile at the
completion of sediment placement operations.

Existing access to Site 2A is via a gated entrance.  Placement of sediment at Site 2A would
require the construction of a suspended span across the Carmel River, between Sites 1 and 2A.
The span would support the sediment delivery equipment, whether conveyor belt or pipelines.
The existing driveway could conceivably be used to provide access for construction personnel
and for the equipment in site preparation activities.

A plan of Site 2A is shown on Figure 2, and a capacity curve is shown on Figure 3.  The footprint
area is approximately 17 acres.  The maximum practical level of the sediment pile is estimated to
be at approximately elevation 425 feet.  At this elevation, the top of the pile would create a
reasonably level surface at the same level as the southern promontory and present the potential
for re-establishing the horse stables and horse track at the higher elevation.  As outlined, the pile
has a maximum capacity of about 1.3 million cubic yards of sediment.

The toe-to-toe distance between the two sediment piles at Sites 1 and 2A is approximately 420
feet.  Hydraulic modeling of the Carmel River and Tularcitos Creek during selected flow events
would need to be performed to verify that the sediment piles at Sites 1 and 2A would not
significantly impact hydraulic conditions upstream or downstream of the sites.  Just downstream
of the sediment piles and of the confluence with Tularcitos Creek, the Carmel River narrows
down to less than 250 feet.  It is believed that this relatively narrow gorge would control flood
water levels in this area and that the sediment piles would not have a significant impact on flood
water levels downstream of the site.  During extreme flood events, the sediment piles might
cause a minor rise in flood water levels in the immediate vicinity of the sediment piles (upstream
of the gorge).  This effect would have to be evaluated by hydraulic modeling.
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Site 4R

Site 4R is located in a relatively steep, undeveloped, forested ravine approximately 3,500 feet
east of San Clemente Reservoir.  This ravine is located immediately south of another ravine
where Site 4 was located during previous sediment disposal studies (DWR, 2002).  Site 4R is
preferred over Site 4 because of the following reasons:

• The previously identified Site 4 is located in a very narrow, forested ravine that carries a
significant seasonal stream and with very steep side slopes between the site and the
reservoir.

• The ravine where Site 4R is located does not appear to flow other than during storm
events and is somewhat wider and the hillside slopes between the reservoir and Site 4R
are flatter and more accessible than those leading to Site 4.

Based on observations made during the February 8 site visit, the location for this potential
sediment pile site was thus relocated from Site 4 to Site 4R.

Existing access to the ravine where Site 4R would be located is via a jeep trail that begins at the
Cachagua Grade.  The jeep trail would need to be improved significantly to enable the
mobilization of construction equipment to the site and the reservoir.

A plan of Site 4R is shown on Figure 4, and a capacity curve is shown on Figure 5.  As shown on
Figure 5, the maximum capacity of the site is undetermined but is well in excess of the estimated
required volume of 2.5 million cubic yards.  The toe of the sediment pile would be located at
approximately elevation 800 feet.  The top of the sediment pile would be at about elevation 1,070
feet for complete dam removal or at about elevation 1,030 feet for a dam notching alternative.
The footprint area of the sediment pile would be approximately 23 acres.   The watershed area
tributary to the sediment pile site is approximately 252 acres.

Site 6R

Site 6R is located in a relatively steep, undeveloped, ravine approximately 2.1 miles northeast of
Carmel Valley Road on the Chupines Creek valley.  This ravine is located immediately west of
where Site 6 was located during previous sediment disposal studies.  Site 6R is preferred over
Site 6 because of the following reasons:

• Site 6 was located across Chupines Creek, a significant permanent stream with a drainage
area of approximately 14 square miles, and would require major water diversion works.
Site 6R, on the other hand, occupies a small box canyon that does not appear to flow
other than during storm events.

• During our February 8 site visit, the landowner, Mr. Bob Wilson, indicated potential
willingness to dedicate the Site 6R box canyon to sediment disposal but expressed
adamant opposition to the use of Site 6.
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Based on observations made during the February 8 site visit, the location for this potential
sediment pile site was thus relocated from Site 6 to Site 6R.

Existing access to the ravine where Site 6R would be located is via a dirt road that begins at
Carmel Valley Road and serves Chupines Ranch.  This road would need to be improved to
enable the mobilization of construction equipment to the site.

A plan of Site 6R is shown on Figure 6, and a capacity curve is shown on Figure 7.  As shown on
Figure 7, the maximum capacity of the site is undetermined but exceeds the estimated required
volume of 2.5 million cubic yards.  The toe of the sediment pile would be located at
approximately elevation 800 feet.  The top of the sediment pile would be at about elevation 1,020
feet for complete dam removal or at about elevation 965 feet for a dam notching alternative.  The
footprint area of the sediment pile would be approximately 23 acres.   The watershed area
tributary to the sediment pile site is approximately 118 acres.

Other Sites Previously Identified

Other potential sediment disposal sites identified in a previous mapping study (DWR, 2002)
include those referred to as Sites 2B through 2E, 3 and 5.  These sites were only briefly
considered and dismissed from further evaluation for purposes of this screening study.  Sites 2B
through 2E appear on the map to be small and of limited (and insufficient) capacity.  Site 3 is
located on a box canyon upstream of the dam and is thus somewhat comparable to Site 4R.
However, Site 3 is much farther from the reservoir and at a much higher elevation than Site 4R.
Therefore, other factors being equal, disposal of sediment at Site 3 would be significantly costlier
than at Site 4R.  Lastly, during our site visit we observed the area depicted as Site 5.  This area
consists of a steep slope overlooking Carmel River and appears to be unsuitable for sediment
storage.  Therefore, Site 5 was dismissed from consideration as well.

In a separate memorandum, MWH evaluated the potential for commercial (off-site) use of the
sediment from San Clemente Reservoir (MWH, 2005).  It was concluded that a feasible approach
for cost effective development of mineral resources in the sediment now stored in the reservoir
does not exist at this time.  While the sediment could be processed into products that have
commercial value, this value is significantly and completely offset by the incremental processing
and transportation costs involved.  Therefore, it was concluded that there is not a positive
benefit-cost ratio for selling the sediment based on current market conditions.

SEDIMENT EXCAVATION METHODS

Sediment excavation methods considered for this analysis include (1) mechanical excavation
using conventional earthmoving equipment, and (2) hydraulic dredging using a suction dredge.
These are described below.
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Mechanical Excavation

Excavation of sediment above the water table would likely be performed using self-loading
scrapers or similar self-propelled excavating equipment.  The scrapers would transport the
material to a centralized stockpile area within the reservoir area, where the material would be
allowed to drain further.  The exact location of the centralized stockpile area would depend on
the final destination of the sediment.  If the sediment is to be disposed at either Site 1/2A or 6R,
the stockpile area would be adjacent to the right abutment of the dam; from there, the material
would be loaded to a conveyor as conceptually shown on Appendix D of Entrix (2004).  On the
other hand, if the material is to be disposed at Site 4R, the stockpile would be located at the
mouth of the ravine where Site 4R is located; from there, the material would be loaded onto
trucks or a conveyor for transport to Site 4R.

Both the Carmel River and the San Clemente Creek would be diverted around the active areas of
excavation during the construction season.  It is assumed that a sheetpile cutoff would be used to
divert each stream.  The Carmel River would be diverted via a 36-inch pipeline with capacity for
about 50 cubic feet per second (cfs).  The San Clemente Creek would be diverted via an 18-inch
pipeline.  The pipelines would discharge to the existing low-level outlet works or existing
drawdown ports at San Clemente Dam.  Prior to commencing excavation operations, the
reservoir water surface would be drawn down by gravity to the invert of the drawdown ports at
elevation 514 feet and then further lowered by pumping to the lowest level possible, i.e.,
approximately elevation 495 feet.  Water would be discharged to the river either by pumping into
the outlet works or the drawdown ports.

Water originating from local precipitation, springs, and/or seepage through the river diversion
structures would seep into the construction area bound on the upstream end by the diversion
structures and on the downstream end by the dam.  Excavation operations would be managed to
promote pre-drainage of the sediments ahead of the excavation.  As the level of the sediment is
lowered, drainage trenches would be excavated draining to low points, from where water would
be removed.  Water within the construction area would be turbid due to the earthmoving
operations.  The reservoir itself would be used as a desilting basin during the construction
season.  Excess water from within the reservoir would need to be treated to remove turbidity and
would be discharged to the river.

Pre-drainage would likely become ineffective in the silt deposits that exist below about elevation
486 feet within 600 to 900 feet of the dam (see Figures 3.5a and 3.5.b in Mussetter, 2003).  These
materials would need to be mucked out using large hydraulic excavators, draglines, or clamshells
working from firm ground.  As described above, the excavated material would be placed in a
drying/staging area in the immediate vicinity of the point of excavation, from where it would be
excavated again and either loaded onto trucks or transported to the conveyor loading facility.

At the end of the construction season, the initial storms that exceed the diversion capacity would
fill the reservoir, after which time the diversion pipe would be disconnected and the river flow
through the reservoir re-established.
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For the second and subsequent construction seasons, before re-starting the sediment excavation
operation, the water level in the reservoir would need to be drawn down again.  This seasonal
initial dewatering activity is assumed to be needed regardless of the sediment disposal site
selected and is therefore not considered a discriminatory factor with regard to the screening of
sediment disposal sites.

Hydraulic Excavation

Hydraulic dredging would be accomplished using a portable dredge similar to an Ellicott 1170
Series “Dragon” model (see Ellicott product information at www.dredge.com), discharging to an
18-inch-diameter slurry pipeline.  Portability of the dredge is necessary due to the constrained
site access conditions, which limit the size of the dredge that can be used.  The dredge would be
mounted on a barge, with a cutter head and a dredge pump powered by a diesel motor.  For this
dredge size, total diesel power requirements at the barge are about 1,800 HP.  The barge would
move around the reservoir by using winches and anchors. A minimum operating draft of 4 feet of
water would be needed.

A typical hydraulic dredge operation produces slurry with about 20 percent of solids by weight.
In order to achieve reasonable sediment removal rates (discussed in the next section), this solids
concentration implies an average water demand for sediment transport of over 20 cfs, which
would not be available during the majority of the construction season.  Therefore, water recycling
is assumed to be required in order to make slurry transport a technically feasible option.  Water
recycling would involve (1) lining the sediment disposal site with a membrane to minimize water
losses, (2) decanting water from the slurry at the disposal site by appropriate design and
operation of the disposal cell, (3) installing and operating a water return pump station and
pipeline from the sediment disposal site to the reservoir, and (4) possibly using a desilting basin
immediately adjacent to the reservoir to reduce the turbidity of the recycled water prior to
returning it to the reservoir.

Both the Carmel River and the San Clemente Creek would be diverted around the active areas of
excavation during the construction season.  It is assumed that a sheetpile cutoff would be used to
divert each stream.  The Carmel River would be diverted via a 36-inch pipeline with capacity for
about 50 cfs.  The San Clemente Creek would be diverted via an 18-inch pipeline.  The pipelines
would discharge to the existing low-level outlet works or existing drawdown ports at San
Clemente Dam.  Prior to commencing excavation operations, the reservoir water surface would
be drawn down by gravity to just below the invert of the spillway at elevation 525 feet.  The
dredge would then be launched from a staging area near the dam.  Dredging would progress from
the dam toward upstream.  Maximum digging depth would be in the order of 40 feet.  Based on
the available reservoir profile, it appears that the barge could only travel to about one mile
upstream of the dam.  The sediment accumulated between the one-mile station and the very tail
end of the reservoir (about one-half mile farther upstream) would need to be pushed by
earthmoving equipment to the one-mile station to place it within reach of the barge.

The removal of sediment from the reservoir would gradually increase the reservoir volume and
tend to gradually lower the reservoir level as the construction season proceeds.  The volumes to
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be dredged each season would need to be carefully planned based in part on the anticipated trend
in reservoir water level during the construction season.  Water within the construction area,
bound on the upstream end by the diversion structures and on the downstream end by the dam,
would be turbid due to the dredging and water recycling operations.  The reservoir itself would
be used as a desilting basin during the construction season.

At the end of the first construction season, the initial storms that exceed the diversion capacity
would fill the reservoir, after which time the diversion pipe would be disconnected and the river
flow through the reservoir re-established.

At the beginning of the second season, the reservoir level would again be drawn down to the
crest of the overflow spillway.  Taking advantage of the initially high reservoir level, the barge
would travel as far upstream as possible to dredge the materials from the upper end of the
reservoir.

During the last season, the water level in the reservoir would need to be drawn down to about
elevation 500 feet to enable removal of sediments at the very bottom of the reservoir, within
2,000 feet of the dam and below elevation 470 feet.  Excess water from the reservoir would need
to be treated to remove turbidity and would be discharged to the river.

SCHEDULE AND PRODUCTION RATES

Two schedule approaches were considered:

(1) Base Case:  For purposes of comparing alternatives in this study, it was assumed that
construction work in San Clemente Reservoir would only occur in low-flow months
when the Carmel River could be diverted around the active construction area.  It was
assumed that construction work in the stream would not occur during the winter high
flows and steelhead adult migration season.

(2) Accelerated Construction:  For the case of hydraulic dredging, a brief evaluation was
made of the potential schedule and cost savings involved in continuing with sediment
removal operations during winter.

These approaches are described below.

Base Case

For purposes of comparing alternatives, it was assumed that field work in the reservoir area
would start on or about April 15.  Installation of dewatering facilities would take about one
month, with closure of the cofferdams on or about May 15.  Fish rescue and drawdown of the
reservoir would continue until about May 31.  Actual sediment removal operations would take
place during a five-month period from June through October.  Removal of cofferdams and
demobilization of in-stream construction operations would occur in November.  Allowing for
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holidays and a few days of bad weather, it is assumed that there would be 100 working days of
actual production operations.

We assumed that earthmoving operations using heavy mobile equipment (trucks, dozers, loaders)
could not be conducted at night in the areas near Sleepy Hollow and/or Stone Pine developments,
i.e, that there could not be night work in Sites 1, 2A, or truck traffic originating at Site 1.
Accordingly, work hours were assumed to be as follows depending on the disposal site and
transport mode used:

• Site 4R (assuming any sediment transportation mode) and Site 6R (assuming either
conveyor or pipeline transport): Two 10-hour shifts, five days per week.

• Sites 1/2A (assuming any sediment transportation mode), and Site 6R (assuming truck
haul): One 11-hour shift, five days per week.

For computation of actual production, it was assumed that each shift would have one
unproductive hour, that is, the 10-hour shifts would have nine hours of actual production and the
11-hour shifts would have 10 hours of actual production.

Excavation and transport rates were assumed to be as follows:

• Slurry and conveyor transport modes:  The design of the equipment would provide a peak
capacity of 700 cubic yards per hour.  An average sustained rate of 500 cubic yards per
hour is assumed for purposes of calculating seasonal production.

• Truck transportation:  An average production of 500 cubic yards per hour is assumed for
truck haul.

The assumed schedule and production rates for a two-shift operation result in an estimated
sediment removal rate of about 900,000 cubic yards per season and a three-season sediment
removal program for complete dam removal, or a two-season sediment removal program for the
dam notching alternative.  If only one shift is allowed, the estimated sediment removal rate is
only 500,000 cubic yards per season.  In this case, five seasons would be required to complete the
sediment removal operation for complete dam removal.  Three seasons would be required to
complete the sediment removal operation for the dam notching alternative using one shift.

These durations do not include the construction time required before and after sediment removal
operations.  Before beginning construction operations, one season would be needed to mobilize,
construct access improvements, install the conveyor or slurry pipeline system, and begin
preparation of the sediment disposal site.  Likewise, at the conclusion of sediment removal
operations, additional time would be needed to remove the dam, reconstruct the river channel,
and revegetate the reservoir area.
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Accelerated Construction

For the case of hydraulic dredging, a brief evaluation was made of the potential cost and schedule
savings involved in continuing with sediment removal operations during winter.  This evaluation
was only made for disposal Site 4R.  The same work hours and production rates described above
were assumed for the late spring and summer period of river low-flows. During the high-flow
winter months, the average production was decreased to 400 cubic yards per hour due to greater
anticipated difficulty in operating the barge in high river flows.  Due to shorter daylight hours,
work hours were assumed to be a single shift, 11 hours per day, five days per week.  Winter
months were assumed to have 18 working days to account for poor weather and non-work days.
Based on these assumptions, a continuous sediment removal period of approximately 17 months
(June through October) was estimated to be required to complete the sediment removal operation
for the dam removal alternative.  Thus, it appears that the total construction period could be
shortened by one year by continuing to remove sediment through one winter.

The 17-month duration would not include the construction time required before and after
sediment removal operations.  Before beginning construction operations, one season would be
needed to mobilize, construct access improvements, install the slurry pipeline system, and begin
preparation of the sediment disposal site.  Likewise, at the conclusion of sediment removal
operations, additional time would be needed to remove the dam, reconstruct the river channel,
and revegetate the reservoir area.

TRANSPORT MODES

Transport by truck and conveyor was evaluated in combination with mechanical excavation.
Transport by slurry pipeline was considered in combination with hydraulic dredging.  These three
transport modes are briefly described below.

Truck Transport

Sites 1 and 2A:  Truck transport to Sites 1 and 2A was evaluated and rejected as being
impractical.  The access roads linking Site 1 to San Clemente Dam are shown on Figure 2.  A
profile of the round trip from the dam to Site 1 and back to the dam along the loop of existing
access roads is shown on Figure 8.  The distance is about 6 miles.  The roads are typically narrow
and cut across very steep terrain, making it impractical to improve them significantly in terms of
width and grade.  Due to the narrow road width, small trucks would need to be used.  A truck
cycle to Site 1 is estimated to take between 45 minutes and one hour including loading and
unloading.  About forty to fifty ten-yard trucks would need to be in operation at any one time to
sustain a production rate of 500 cubic yards per hour.  Use of this size fleet is not practical given
that segments of the road are one-lane-wide but are required to provide service in both directions
under controlled traffic restrictions.

Site 4R:  Truck transport to Site 4R is considered potentially feasible.  A new access road from
the reservoir to the site would be constructed along the approximate alignment shown on Figure
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4.  In addition the Jeep Trail between the site and Cachagua Grade would be improved to provide
access to the site and reservoir.  Profiles of the access roads and a typical cross-section are shown
on Figure 9.  The road would consist of a 25-foot-wide graded section with a 3-foot drainage
ditch, and surfaced with 6 inches of Class II base rock.  The 25-foot road width would provide
clearance for two-way traffic of 22-cubic-yard off-road articulated haulers.  A truck cycle to Site
4R is estimated to take about fifteen minutes including loading and unloading.  Nine trucks
would be needed in operation at any one time to sustain a production rate of 500 cubic yards per
hour, with an additional two trucks in maintenance and/or stand-by.  Two large front-end loaders
working the stockpile at the reservoir would load the trucks.

Site 6R:  Truck transport to Site 6R is considered technically feasible but may be impractical due
to environmental (primarily traffic- and noise-related) considerations and landowner concerns.  A
conveyor system (as described below) would be used to transport sediment from the dam to a
surge stockpile located at Site 1, where a large front-end loader would load 22-ton highway-legal
bottom-dump trucks.  A new access road would be constructed from Site 1 to Carmel Valley
Road.  The new road would start at the stockpile area, cross Tularcitos Creek over a new bridge,
and intersect Carmel Valley Road about 800 feet west of San Clemente Drive.  The road would
consist of a 22-foot-wide graded section with a 3-foot drainage ditch, and surfaced with 6 inches
of Class II base rock.  After traveling on this road, trucks would enter Carmel Valley Road and
travel along it for a distance of about one mile, after which they would exit the highway via a left
turn onto the existing Chupines Ranch dirt road.  This road would need to be improved to the
same dimensions and characteristics described above for a distance of approximately 2.1 miles
between Carmel Valley Road and Site 6R.  The road alignment is shown on Figure 6.  An
approximate profile is shown on Figure 10. A truck cycle from Site 1 to Site 6R is estimated to
cover the approximate 6.5-mile-long round trip in about thirty minutes including loading and
unloading.  About twenty-three bottom-dump trucks would be needed in operation at any one
time to sustain a production rate of 500 cubic yards per hour, with an additional four or five
trucks in maintenance or stand-by.

Conveyor Transport

Sites 1 and 2A:  A conceptual design of a 36-inch belt-conveyor system to transport sediment
from San Clemente Dam to Site 1 is shown on Drawings D-1, D-4 and D-5 in Appendix D of
Entrix (2004).  An opening would be cut through the dam and a chute fastened to the
downstream face near the right abutment.  The chute would discharge to a hopper/feeder installed
at the toe of the dam adjacent to the existing 30-inch pipeline. Sediment would be excavated,
transported to the dam, and fed to the conveyor via the opening in the dam, chute, and
hopper/feeder system.  The approximate route of the overland conveyor is shown on Figure 2 and
a profile is illustrated on Figure 11.  The conveyor would approximately follow the alignment of
the existing plunge pool road and San Clemente Drive and would be supported on a steel frame
and founded on railroad ties, concrete footings, or concrete piers at about 10-foot spacing.
Estimated length of overland conveyor is 13,000 feet from the dam to Site 1.  A traveling stacker
conveyor would be used to discharge the sediment to a stockpile in Site 1. The steep and winding
alignment requires numerous individual conveyor sections, powered by individual motors and
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connected together.  Electric power connections would need to be provided for each conveyor
section.  Estimated power needs would be 4,200 HP on an operating basis.

A temporary bridge span would need to be constructed to carry the belt conveyor over the Carmel
River to Site 2A.

Site 4R:  The excavated sediment would be transported to a central stockpile in the reservoir
near the mouth of the ravine where Site 4R is located.  A gravity-feed reclaim tunnel system
would be used to feed the sediment to a 3,500-foot-long, 36-inch overland belt-conveyor system
that would transport the sediment to the site.  A traveling stacker conveyor would be used to
discharge the sediment to a stockpile at the disposal site. A 20-foot-wide access road would be
constructed between the reservoir and the disposal site.  The belt conveyor would be installed
along the road, which would also be used for operation and maintenance.  Estimated power needs
for the conveyor are 1,850 HP on an operating basis. The approximate routing and profile of the
road and conveyor are shown on Figures 4 and 9, respectively.

Site 6R:  The conveyor system to transport sediment to Site 6R would be an extension of that
described above for Site 1.  The approximate conveyor route is shown on Figure 6, and a profile
is shown on Figure 12.  Instead of ending at Site 1, the conveyor would continue eastward and
across Tularcitos Creek along the new access road.  It would then run between Carmel Valley
Road and Tularcitos Creek for about one mile, would cross the highway via a culvert or overhead
structure, and would continue overland to Site 6R through the Chupines Ranch as outlined on
Figure 6.  Estimated length of overland conveyor is approximately 30,000 feet from the dam to
Site 6R.  A 20-foot-wide access road would be constructed between Carmel Valley Road and the
disposal site.  The belt conveyor would be installed along the road, which would also be used for
operation and maintenance.  A traveling stacker conveyor would be used to discharge the
sediment to a stockpile in Site 6R. Estimated power needs would be 11,200 HP on an operating
basis.

Hydraulic Transport

For simplicity, hydraulic slurry transport was assumed to be used in combination with hydraulic
dredging, although a combination of hydraulic dredging and conveyor or truck transport would
also be possible.

The dredge would deliver slurry with about 20% solids by weight and estimated slurry density of
about 72 pounds per cubic foot.  For excavation rates of 500 to 700 cubic yards of sediment per
hour, the slurry flow rates would range from 26 to 37 cubic feet per second (cfs).  The slurry
needs to flow at a relatively high velocity to avoid settling of the sand and gravel particles.
However, the high flow velocities result in high head losses and power demand.  For the
projected slurry conditions, the minimum, or settling, velocity was estimated to be 15 feet per
second.  Therefore, an 18-inch inside-diameter pipeline is estimated to be required.  The flow
velocity through this pipe at the maximum discharge of 700 cubic yards per hour is estimated at
21 feet per second.  For cost estimating purposes, a 24-inch outside-diameter HDPE pipe with
Dimension Ratio (DR) of 9 was selected.  This pipe has a 3-inch wall thickness and can sustain
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an operating pressure of up to 200 psi.  Head losses were estimated to range from 0.04 to over
0.06 feet per foot of pipe.  HDPE pipe offers high resistance to abrasion, low friction coefficient,
and higher flexibility during construction than other pipe materials.  HDPE pipes are assembled
with butt-fused joints and can be laid above ground if properly anchored or snaked to allow for
expansion and contraction due to temperature changes.

Typical pumping distance form the dredge will be from ½ mile to one mile depending on the
material, flow velocity, and gradient.  Pumping over longer distances and to higher elevations is
accomplished by adding in-line booster pumps to the discharge line.  Special pumps that have
hard-metal casings and impellers and large flow passages are required due to the large particle
sizes and abrasive nature of the slurry.  Such pumps are typically used in gravel quarry and tunnel
mucking operations.  See, for instance, product literature by Weir Minerals on Warman Heavy
Duty Dredge & Gravel Pumps at www.weirminerals.com.

Recycled water would be returned from the sediment disposal site to the reservoir via a separate
pipeline.  For cost estimating purposes an HDPE pipe of the same diameter and wall thickness as
the slurry pipe has been assumed.  A desilting basin would be constructed at the discharge point
of the pipeline to San Clemente Reservoir.  The basin would consist of a flat area surrounded by
a perimeter formed by dozed sediments. Water discharged to the basin would filter through the
perimeter dike and return to the reservoir.  Silt deposits in the desilting basin would be dredged
periodically.

Site-specific considerations for hydraulic transport are summarized below.

Sites 1 and 2A:  The plan and profile of the slurry pipeline are approximately shown on Figures
2 and 11.  The slurry pipeline would follow the alignment of the existing pipeline, except that the
slurry pipe would need to be routed over the top of the east abutment of the dam and down the
rock slope until it reaches the existing steel pipe.  Where possible the pipe would be placed on
the ground and anchored with piles of rock to prevent excessive snaking due to temperature
changes.  Where this is not possible the pipe would be anchored to the slope or fastened to the
existing concrete supports for the 30-inch steel pipeline.  Thrust blocks or anchors would also
need to be provided at sharp changes in direction.  Estimated pipeline length is 13,000 feet from
the dam to Site 1.  It is estimated that two booster stations would be required along the route,
each with two 18GH Warman Gravel Pumps (or similar) in series.  Each booster station would
have installed power of 2,000 HP.  A 1,200 HP pump station would be required to pump the
recycled water back to the dam.  Total estimated power needs would be 5,200 HP on an
operating basis.  For this site it has been assumed that the existing steel pipeline could be used to
return recycled water to the reservoir.  A recycle pump station and pipeline would be provided
from Site 1 to an assumed connection point just south of the filter plant.

A temporary bridge would need to be constructed to carry the two pipelines over the Carmel
River to Site 2A.

Site 4R:  The approximate routing and profile of pipelines and service road to Site 4R are shown
on Figures 4 and 9, respectively.  As for the case of conveyor transport, a 20-foot-wide access
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road would be constructed between the reservoir and the disposal site.  The slurry and reclaim
water pipelines would be installed along the road, which would also be used for operation and
maintenance.  It is estimated that two booster stations would be required along the slurry pipeline
route to provide a lift of up to 600 feet in elevation differential plus over 100 feet in head loss.
Each booster station would be equipped with two 18GH Warman Gravel Pumps (or similar) in
series.  Each booster station would have installed power of 2,000 HP.  A 100 HP pump station
would be required to pump the recycled water back to the dam.  Total estimated power needs
would thus be 4,100 HP on an operating basis.

Site 6R:  The slurry pipeline system to transport sediment to Site 6R would be an extension of
that described above for Site 1.  The approximate pipeline route is shown on Figure 6, and a
profile is shown on Figure 12.  Instead of ending at Site 1, the pipeline would continue eastward
and across Tularcitos Creek along the new access road.  It would then run between Carmel
Valley Road and Tularcitos Creek for about one mile, would cross the highway via a culvert or
overhead structure, and would continue overland to Site 6R through the Chupines Ranch as
outlined on Figure 6.  Estimated length of slurry pipeline is 30,000 feet from the dam to Site 6R.
A 20-foot-wide access road would be constructed between Carmel Valley Road and the disposal
site.  The slurry and reclaim water pipelines would be installed along the road, which would also
be used for operation and maintenance.  It is estimated that seven booster stations would be
required along the slurry pipeline route to provide a lift of up to 750 feet in elevation differential
plus up to1,900 feet in head loss.  Each booster station would be equipped with two 18GH
Warman Gravel Pumps (or similar) in series.  Each booster station would have installed power of
2,000 HP.  A 100 HP pump station would be required to pump the recycled water back to the
dam.  Total estimated power needs would thus be 14,100 HP on an operating basis.

POWER SUPPLY CONSIDERATIONS

The following information has been developed based on verbal communications with personnel
from Pacific Gas & Electric Company (PG&E) and should be considered preliminary.  The
existing electrical service to San Clemente Dam is supplied by an existing PG&E 60-kilovolt
(kV) transmission line originating in Salinas.  The 60-kV transmission line enters Carmel Valley
from Laureles Grade via Highway 68 and provides power to the Laureles substation in Carmel
Valley, located near Carmel Valley Road approximately 2 miles northwest of the San Clemente
Drive and Carmel Valley Road intersection.  The 60-kV transmission line then continues from
the Laureles substation southeast along Carmel Valley Road until it turns south towards San
Clemente Dam, following along San Clemente Drive until the Sleepy Hollow fish rearing facility
intersection (High Road).  From there, the 60-kV transmission line continues due West past
Sleepy Hollow, away from the project area.  A 12-kV 3-phase pole line branches from the Sleepy
Hollow intersection to provide power to San Clemente Dam, terminating outside an onsite
structure above the left abutment of the dam. Pole mounted transformers provide 3-phase service
to the dam itself (e.g. lights, instrumentation) and a nearby Cal-Am owned residence.

Construction power requirements are governed by the power needs for the conveyor or slurry
pumping systems.  Smaller additional loads would be imposed by dewatering requirements,
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construction office trailers, equipment maintenance shop, and night lighting.  Based on
preliminary discussions with PG&E, the configuration of the existing PG&E 60-kV and 12-kV
power lines would not be able to handle the total load demand for any of the conveyor or slurry
alternatives.  Significant modifications to PG&E’s transmission and distribution facilities would
be required, as described in Appendix A.  Based on conceptual power system evaluations, it is
believed that the most efficient way of supplying the needed power would be to use one or more
diesel-power generator sets.  Therefore, the cost estimates assume that diesel generators would be
used.  The generators would run in a primary mode (full-time) and would be equipped with
secondary reduction catalytic devices and add-on particulate filters to meet local air quality
demands.

DESIGN CONCEPTS FOR SEDIMENT DISPOSAL SITE

The preparation and development of the sediment disposal site and the procedures for sediment
placement would be different depending on whether the sediment arrives relatively dry (via truck
or conveyor) or in slurry form.  These two conditions are discussed separately below.

Sediment Disposal Site Design Concepts for Dry Delivery of Sediment

Site preparation would include the removal of existing facilities and utilities (in the case of Sites
1 and 2A), clearing and grubbing of trees and vegetation from the sediment pile footprint, and
stripping and stockpiling of organic soils for use in subsequent restoration and revegetation of the
site.

Upon delivery of sediment to the site, the sediment would be spread by means of bulldozers into
thin, nearly horizontal lifts.  Each lift would be compacted using bulldozers or vibratory
compactors.  The sediment pile would be constructed with a side slope as required for stability,
which has been assumed to average 2-3/4 horizontal to 1 vertical for the purpose of performing
site capacity calculations.  Debris from dam removal would be placed on selected areas to
provide long-term erosion protection.  Such areas include the toe of the pile for Sites 1 and 2A,
and the groins along the contact between the pile and the hillside abutments at Sites 4R and 6R.

At the conclusion of each construction season, the site would need to be winterized.  This would
involve (1) providing interim drainage and diversion of ravine flows, (2) stabilizing sloping
sediment surfaces and other disturbed areas by installing erosion protection features such as
erosion mats or straw mulch and wattles, and (3) providing sediment collection features such as
silt fences, straw bales, and sediment traps along the toe of the pile and other disturbed areas.

Once placement of sediment and concrete debris has been completed, the topsoil from the
temporary stripping stockpile would be spread over the sediment pile and the area would be
revegetated with native plants and trees obtained from the site vicinity.  Typical sections for
sediment piles at Sites 1, 4R and 6R are shown on Figures 13, 14, and 15, respectively.
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Sediment Disposal Site Design Concepts for Slurry Delivery of Sediment

As in the case of dry delivery of sediment, disposal site preparation would include the removal of
existing facilities and utilities (in the case of Sites 1 and 2A), clearing and grubbing of trees and
vegetation from the sediment pile footprint, and stripping and stockpiling of organic soils for use
in subsequent restoration and revegetation of the site.  Additional features that would be required
for a slurry disposal site are anticipated to be the following:

• Sites 1, 2A and 6R would need to be lined with a liner to minimize slurry water losses.  A
geomembrane such as PVC or HDPE would be provided to cover the entire footprint of
the sediment pile.  The liner would need to be protected against puncture by placement of
nonwoven geotextiles on both sides of the liner or similar protection.  A textured
membrane may need to be provided to ensure slope stability.  A liner would not be
needed for Site 4R because the site is just upstream of San Clemente Reservoir and
seepage from this site would return to the reservoir.

• A “starter” containment dike would be constructed to provide initial containment for the
slurry.  The dike material could be local borrow, or soil from required excavations such as
for the access road.  A lined toe ditch would be constructed along the downstream toe of
the starter dike to allow collection and recycling of the seepage water that passes through
the dike.

• A water recycling pump station would need to be installed at the decant pond which
would form at the tail end of the disposal site.  The pump station would include a portable
overflow box to collect the water and a skid-mounted pump connected to the 24-inch-
diameter recycled water pipeline.  Only a relatively small motor, on the order of 100 HP,
would be required to pump the recycled water from Sites 4R and 6R because of their high
elevation relative to that of San Clemente Reservoir.  A much larger motor, on the order
of 1,000 HP, would be needed to pump water to the reservoir from Sites 1 and 2A.

Slurry delivery would begin once the impervious liner, “starter” dike, and recycle pump station
and pipeline are in place.  The slurry would be pumped to the disposal site and would discharge
into the impoundment formed by the “starter” containment dike.  The solids would deposit near
the pipe outlet and would form a beach that slopes downward away from the pipe.  The coarsest
materials (coarse sand and gravel) would deposit closest to the pipe, the finer sand would deposit
farther, and the silt would be carried farther by the water and deposit in the “decant” pond on the
opposite end of the impoundment, where the recycle pump station would be located.  Depending
on the detention time provided by the decant pond, some of the finer silt particles may remain
suspended in the recycle water and be pumped back to the reservoir.  A bulldozer or rubber-tired
tractor would be used to continuously travel over the rising beach to manage the discharge piping
and the sediment deposition and to compact the deposited sediment to a specified level of
compaction.  In addition, on a periodic basis (such as weekly), a dozer would be used to construct
a containment dike raise, extend and raise the discharge pipe, and lift and relocate the overflow
box, recycle pump and water return pipeline.
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At the conclusion of each construction season, the site would need to be winterized.  This would
involve (1) providing interim drainage and diversion of ravine flows, (2) stabilizing sloping
sediment surfaces and other disturbed areas by installing erosion protection features such as
erosion mats or straw mulch and wattles, and (3) providing sediment collection features such as
silt fences, straw bales, and sediment traps along the toe of the pile and other disturbed areas.

At the conclusion of the sediment disposal operation, debris from dam removal would be placed
in selected areas to provide long-term erosion protection.  Such areas may include the toe of the
pile for Sites 1 and 2A, and the groins along the contact between the pile and the hillside
abutments at Sites 4R and 6R.  Once placement of sediment and concrete debris has been
completed, the topsoil from the temporary stockpile would be spread over the sediment pile, and
the area would be revegetated with native plants and trees obtained from the site vicinity.
Typical sections for sediment piles at Sites 1 and 2A, 4R and 6R are shown on Figures 13, 14,
and 15, respectively.

LAND OWNERSHIP CONSIDERATIONS

The property where Site 1 is located is owned by California American Water Company.  Cal-Am
has expressed tentative willingness to allow use of the site as a sediment disposal site.

The property where Site 2A is located is owned by California American Water Company, but it is
leased to the operators of the Stone Pine horse stables.  The terms and conditions of the lease are
not known.  The western and northern edges of Site 2A may encroach on property owned by G.
and N. Hentschel.

The property where Site 4R is located is owned by the Monterey Peninsula Regional Park
District, which in the past has expressed tentative support for sediment disposal at Garland
Ranch, another District-owned property (Moffatt & Nichol, 1996).  There has been no contact
with the District regarding the potential use of Site 4R as sediment disposal site.

The property where Site 6R is located is owned by W. Wilson et al., which in the past have
expressed tentative support for sediment disposal at this site (Pers. Comm., 2005).

COMPARATIVE OPINIONS OF PROBABLE CONSTRUCTION COST FOR
SEDIMENT DISPOSAL

Conceptual-level, comparative opinions of probable construction cost were developed for the
various sediment disposal sites alternatives described above using HCSS Heavy Civil estimating
software.  The conceptual estimated costs for the dam removal alternative (2.5 million cubic
yards of sediment) are summarized in Table 1, and the conceptual estimated costs for the dam
notching alternative (1.5 million cubic yards of sediment) are summarized in Table 2.  The
opinions of probable cost presented in Tables 1 and 2 include a contingency of 25 percent to
account for pricing variations, to incorporate additional potential construction costs related to

tnguyen
Inserted Text
concrete



DRAFT – PRELIMINARY

031005 Memo on Screening of Sediment Sites.doc 18

design development, and to cover approximations in estimating.  Also included are allowances
for “non-construction” project costs, including land use easements, permitting, environmental
compliance and mitigation, design engineering, Owner’s administrative costs, and construction
engineering and administration.

The opinions of probable construction cost are based on the sediment removal and disposal
concepts described in this memorandum, the volume of sediment to be removed estimated by
Mussetter (MEI, 2003 and 2005), the cost estimate prepared by Entrix for environmental
permitting and steelhead and CRLF mitigation activities (Entrix, 2004), and MWH’s evaluation
of the major construction items appropriate to complete the work.  In addition, the estimated
costs are based on the following:

• Labor rates and fringes are from January 2005 Davis-Bacon rates for Monterey County.
Labor costs are based on 5 days per week, 10 hours per shift.  Payroll tax and workers
compensation insurance are set at 38%.

• Equipment rates are drawn from estimator’s equipment history information.

• Material costs are based on typical costs for similar work.  Construction water is assumed
available on site.

• The crews developed for use in these estimates are derived from experience for similar
work.

• An assumed royalty has been included to address land use/land easement costs at an
assumed rate of $0.25 per ton for use of Sites 2A, 4R, and 6R, including any required
access corridors.  Use of Site 1 and the access roads between Site 1 and the dam has been
assumed to be free of land use/land easement costs.

• Order-of-magnitude cost allowances have been included to address the cost of certain
items associated with the dam removal project that are the same regardless of which
disposal site and excavation method is selected.  Specifically, these items include (1) the
removal of the dam structure, (2) the restoration of the reaches of Carmel River and San
Clemente Creek now occupied by reservoir sediments, and (3) the construction of an
alternative water diversion facility to replace San Clemente Dam in Cal-Am’s system.
These order-of-magnitude cost allowances will be refined once the sediment disposal site
is selected and the cost estimates for the dam removal and dam notching alternatives are
refined.

• Direct construction costs are based on 1st-quarter 2005 dollars.  Escalation to the mid
point of the construction period has been included for each alternative at an assumed
average construction inflation rate of 5%.

• Project financing costs are excluded.
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• No costs have been added for damage or lost time due to the potential for overtopping of
the stream diversion system and work site.

• The cost for those permitting and mitigation measures associated with steelhead and
CRLF that were described by Entrix (2004) are included.  Additional measures that may
be required by regulatory agencies are not included.

• If further restrictions on the construction schedule are imposed based on environmental
issues not described above, the construction schedule may need to be extended.  This
would result in additional mobilization, dewatering and winterization costs that are not
included in the current estimate.

• Weather conditions could also impact the construction schedule.  If the construction
program occurs during a wet cycle and spring flows remain high for an extended period at
the beginning of the construction season, or if significant storms occur in early fall,
construction delays could occur that would increase the number of construction seasons.
This would result in additional mobilization, dewatering and winterization costs that are
not included in the current estimate.

• Disposal costs associated with removal of the conveyor equipment and slurry pipelines
are assumed to equal the salvage value. Estimated costs have not been reduced in
anticipation of cost recovery of used conveyance equipment.

• Average unit weight of the sand/gravel sediments is assumed to be 105 pounds per cubic
foot. In-situ moisture content at the time of transport is assumed to be on the order of
20%.

It should be emphasized that the opinions of probable construction cost have been prepared at a
conceptual level for the primary purpose of comparing alternatives.  The cost of the selected
alternative will change up or down as the design is defined in more detail and as it evolves in
response to the evolving needs of the project’s stakeholders.  Furthermore, the estimate of costs
shown and any resulting conclusions on the project financial, economic feasibility, or funding
requirements, have been prepared from guidance in the project evaluation and implementation
from the information available at the time the estimate was prepared.  The final costs of the
project and resulting feasibility will depend on actual labor and material costs, competitive
market conditions, and other variable factors.  Accordingly, the final project costs may vary from
the estimate.  Project feasibility, benefit/cost analysis, risk and funding must be carefully
reviewed prior to making specific funding decisions and establishment of the project budget.

For the alternative involving hydraulic dredging with slurry transport and disposal at Site 4R, a
brief evaluation was made of the potential schedule and cost savings involved in continuing with
sediment removal operations during winter.  For this option, sediment removal would continue
uninterruptedly over two summers and one winter instead of three summer seasons separated by
two demobilizations.  Potential savings of $1 to $1.5 million were estimated in mobilization,
dewatering, and contractor indirect costs.  When the corresponding reductions in contingency,
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construction management, administration, and escalation are factored in, the total savings could
amount to $3 to $4 million. However, the effect of this approach on the cost of environmental
permitting and steelhead mitigation is unknown and could significantly offset these potential
savings.

ASSESSMENT OF SEDIMENT DISPOSAL ALTERNATIVES

Advantages and disadvantages of the sediment disposal alternatives described above are
summarized in Table 3. It should be noted that environmental reviews of the sediment disposal
sites have not been performed, and mitigation measures for potential environmental impacts at
these sites have not been developed nor included in the comparative cost estimates. These
activities are not part of the scope of this screening study, but will be conducted by Entrix as part
of the EIR/EIS preparation.

All sediment disposal sites evaluated in this study are considered to be technically feasible.
However, the complexity and cost of sediment disposal operations are directly, and strongly,
proportional to the distance between San Clemente Reservoir and the sediment disposal site. The
assessment of the sites below herein applies equally to the dam removal and dam notching
alternatives.

Site 4R: Site 4R is closest to the reservoir and is by far the most advantageous site of those
considered, environmental considerations notwithstanding. While the site is significantly higher
in elevation than the reservoir, transport costs and energy consumption associated with sediment
disposal operations would still be lowest for this site. Required power supply upgrades appear to
be manageable. The site is more remote and therefore the interface between construction
operations and the public would be reduced. Sediment removal could proceed in two shifts, thus
resulting in a shorter schedule than at Sites 1 and 2A. Site 4R has ample capacity to store all
sediment. Access would be from Cachagua Grade; improvements to San Clemente Drive would
not be required. The one significant disadvantage of Site 4R is that it is not owned by Cal-Am
and, therefore, use of the site and access easements would need to be negotiated with the
Monterey Peninsula Regional Park District, the current owner of the land where the site is
located.

Both sediment excavation alternatives (mechanical and hydraulic dredging) and all three
transport alternatives (truck, conveyor, slurry) are considered feasible for Site 4R. Transport by
either conveyor or slurry pipeline appears to have a cost advantage over trucking. Transport by
conveyor appears to be the simplest alternative and would entail less power usage and lower
emissions than either slurry or trucking.

Sites 1 and 2A: Sites 1 and 2A in combination have a capacity that is barely sufficient for the
total volume required for dam removal. Site 1 alone does not have enough capacity to store the
sediment volume required for either the dam removal alternative or the dam notching alternative.
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Table 6 of the Appendix on Access Route Screening indicates the Sleepy Hollow route is retained for he dam removal alternative.
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While the sites are slightly lower in elevation than the reservoir, the required power supply,
transport costs and energy consumption associated with sediment disposal operations would be
greater for these sites than for Site 4R due to the significantly greater distance between the
reservoir and the disposal sites.  Proximity of these sites to the Sleepy Hollow and Stone Pine
developments would constrain construction operations due to traffic, noise, and emissions
impacts.  It is dubious that two shifts would be possible.  Thus, the sediment removal schedule
would likely be lengthened, potentially by as much as two years for the dam removal alternative.
Access to the reservoir would be via a new access road over Tularcitos Creek and San Clemente
Drive.  Improvements to San Clemente Drive between the Carmel Valley Filter Plant and the
dam would be required.  Site 1 is owned by Cal-Am and could readily be placed into use.
Although also owned by Cal-Am, Site 2A has been leased to a third party and has been
developed for use as a horse track, horse stables, barn and related facilities.

Both sediment excavation methods (mechanical and hydraulic dredging) and two transport
modes (slurry, conveyor) are considered feasible for Sites 1 and 2A.  Transport by truck is not
considered feasible due to the tortuous route, narrow roads and steep terrain.  Slurry transport
appears to have a slight cost advantage over conveyor but would involve additional features at
the disposal site to recycle the water decanted from the slurry, which would be returned to the
reservoir via a separate pump station and pipeline.  Transport by conveyor would also be feasible.
A temporary bridge would be needed over Carmel River between Sites 1 and 2A to deliver
sediment to Site 2A whether a conveyor or slurry pipeline is used.

Site 6R: Site 6R is an undeveloped ravine in the Chupines Ranch property owned by the Wilson
family.  Although Site 6R has ample capacity, it appears to be the least desirable of those
considered. Because of the large distance from the reservoir to the site and the site’s significantly
higher elevation than the reservoir, the transport costs, power supply upgrades, and energy
consumption associated with sediment disposal operations would be by far the greatest for this
site.  The power demand needed to operate either conveyors or a slurry pipeline would require
the replacement of a PG&E transmission line from Carmel Valley to Salinas or the installation of
approximately seven large mobile diesel-operated generator sets, at a significant cost.

Both sediment excavation alternatives (mechanical and hydraulic dredging) and three transport
alternatives (conveyor, slurry, and conveyor to Site 1 followed by truck transport from Site 1 to
Site 6R) are considered potentially feasible for Site 6R.  Transport by truck between San
Clemente Dam and Site 1 is not considered feasible due to the tortuous route, narrow roads and
steep terrain.  Transport by conveyor to Site 1 followed by truck transport from Site 1 to Site 6R
appears to have a slight cost advantage over the slurry and conveyor transport options.  Slurry
transport also would be feasible but would involve additional features at the disposal site to
recycle the water decanted from the slurry, which would be returned to the reservoir via a
separate pump station and pipeline.  The conveyor or slurry pipeline route would run from San
Clemente Dam to Site 1.  From there, the conveyor or slurry pipeline would run between Carmel
Valley Road and Tularcitos Creek, cross Carmel Valley Road in a culvert, and follow a new
service road corridor across the Chupines Ranch property to Site 6R.  Truck access would be via
Carmel Valley Road and an existing dirt road, which would need to be widened to permit two-
way haulage.  Access to San Clemente Reservoir would be via a new access road over Tularcitos
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Creek and San Clemente Drive.  Improvements to San Clemente Drive between the Carmel
Valley Filter Plant and the dam would be required.

A two-shift operation was assumed for the conveyor and slurry pipeline transport alternatives.
However, it is dubious that two shifts would be possible if the material is deposited via conveyor
at Site 1 and loaded to trucks.  The proximity of Site 1 to the Sleepy Hollow and Stone Pine
developments would constrain construction operations due to traffic, noise, and emissions
impacts.  Thus, the sediment removal schedule would likely be lengthened, potentially by as
much as two years for the dam removal alternative.  Additionally, heavy truck traffic would
occur on the segment of Carmel Valley Road between the proposed access road to the filter plant
and the Chupines Ranch driveway.
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Item No. Description

MECH. EXC. & 
CONVEYOR TO 

SITES 1/2A

HYDR. DREDGE 
& SLURRY LINE 
TO SITES 1/2A

 MECH. EXC. & 
CONVEYOR TO 

SITE 4R 

HYDR. DREDGE 
& SLURRY LINE 

TO SITE 4R

MECH. EXC. & 
TRUCKING TO 

SITE 4R

 MECH. EXC. & 
CONVEYOR TO 

SITE 6R 

HYDR. DREDGE 
& SLURRY LINE 

TO SITE 6R

CONVEYOR TO SITE 
1 & TRUCKING TO 

SITE 6R

1010 Mobilization/ Equipment Management 1,400,000$         600,000$            900,000$            450,000$            900,000$            900,000$            600,000$            1,400,000$                 
1020 Contractor Indirects 3,000,000$         3,000,000$         2,700,000$         2,700,000$         2,700,000$         3,400,000$         3,000,000$         3,200,000$                 
1030 Traffic Control 90,000$              30,000$              30,000$              30,000$              30,000$              100,000$            30,000$              600,000$                    
1040 Construction Permits/ Plans 290,000$            190,000$            190,000$            190,000$            190,000$            290,000$            190,000$            290,000$                    
1050 Improve Dam Access Roads -$                    -$                    20,000$              20,000$              20,000$              -$                    -$                    -$                            
1060 Cachagua Grade Access Road to Site 4R -$                    400,000$            400,000$            400,000$            400,000$            -$                    400,000$            -$                            
1070 Site 4R to Reservoir Haul Road -$                    575,000$            575,000$            575,000$            575,000$            -$                    575,000$            -$                            
1100 Carmel Road Connection 500,000$            500,000$            -$                    -$                    -$                    500,000$            500,000$            500,000$                    
1110 Access Road Upgrade - Carmel Valley Road to Filter Plant 860,000$            860,000$            -$                    -$                    -$                    860,000$            860,000$            860,000$                    
1120 Pipeline Access Road Upgrade 60,000$              60,000$              -$                    -$                    -$                    60,000$              60,000$              60,000$                      
1130 Traffic Control Road Section 62,000$              62,000$              -$                    -$                    -$                    62,000$              62,000$              62,000$                      
1133 Access Road Across Bridge to Top of Dam 92,000$              92,000$              -$                    -$                    -$                    92,000$              92,000$              92,000$                      
1135 Low Road Access to Plunge Pool 43,000$              43,000$              -$                    -$                    -$                    43,000$              43,000$              43,000$                      
1140 High Road Access 137,000$            137,000$            -$                    -$                    -$                    137,000$            137,000$            137,000$                    
1200 Repair Old Carmel Dam Bridge 270,000$            270,000$            -$                    -$                    -$                    270,000$            270,000$            270,000$                    
1300 Temporary Conveyor Bridge at Carmel River 450,000$            450,000$            -$                    -$                    -$                    -$                    -$                    -$                            
1310 Improve Chupines Ranch Road -$                    -$                    -$                    -$                    -$                    296,000$            -$                    555,000$                    
1350 Conveyor or Slurry Access/Platform at Chupines Ranch -$                    -$                    -$                    -$                    -$                    450,000$            480,000$            -$                            
1360 Conveyor or Slurry Crossing at Carmel Valley Road -$                    -$                    -$                    -$                    -$                    100,000$            100,000$            -$                            
2000 Processing/ Loading Area Preparation 10,000$              10,000$              10,000$              10,000$              10,000$              10,000$              10,000$              10,000$                      
2005 Disposal Site Preparation 175,000$            1,000,000$         175,000$            175,000$            175,000$            200,000$            1,000,000$         175,000$                    
2007 Reservoir Area Preparation 75,000$              35,000$              75,000$              35,000$              75,000$              75,000$              35,000$              75,000$                      
2010 Site Dewatering 3,000,000$         3,000,000$         2,500,000$         2,500,000$         2,500,000$         2,500,000$         2,500,000$         3,000,000$                 
2020 Sediment Removal 29,250,000$       27,250,000$       20,625,000$       21,250,000$       22,750,000$       54,125,000$       48,000,000$       42,625,000$               
2040 Utility / Facility Relocation 2,000,000$         2,000,000$         10,000$              10,000$              10,000$              10,000$              10,000$              10,000$                      
2050 Stream / Reservoir Restoration 1,700,000$         1,700,000$         1,700,000$         1,700,000$         1,700,000$         1,700,000$         1,700,000$         1,700,000$                 
2060 Disposal Site Closure 250,000$            250,000$            250,000$            250,000$            250,000$            250,000$            250,000$            250,000$                    
2070 Haul/Access Road Restoration 30,000$              50,000$              50,000$              50,000$              50,000$              80,000$              50,000$              80,000$                      
2090 Restore Contractor Staging/Laydown Areas 40,000$              40,000$              40,000$              40,000$              40,000$              40,000$              40,000$              40,000$                      
3000 Demobilization and Cleanup 75,000$              75,000$              75,000$              75,000$              75,000$              80,000$              75,000$              75,000$                      
3010 Allowance for Unidentified Items 5,435,000$         5,050,000$         3,850,000$         3,773,000$         4,110,000$         7,850,000$         7,137,000$         6,450,000$                 
4000 Dam Removal 2,500,000$         2,500,000$         2,500,000$         2,500,000$         2,500,000$         2,500,000$         2,500,000$         2,500,000$                 
4010 Water Diversion Point 2,000,000$         2,000,000$         2,000,000$         2,000,000$         2,000,000$         2,000,000$         2,000,000$         2,000,000$                 

SUBTOTAL: 53,794,000$       52,229,000$       38,675,000$       38,733,000$       41,060,000$       78,980,000$       72,706,000$       67,059,000$               

Land Use/ Easements (Allowance at $0.25/ton) 436,000$            436,000$            886,000$            886,000$            886,000$            886,000$            886,000$            886,000$                    

SUBTOTAL: 54,230,000$       52,665,000$       39,561,000$       39,619,000$       41,946,000$       79,866,000$       73,592,000$       67,945,000$               

Contingency (25%) 13,558,000$       13,166,000$       9,890,000$         9,905,000$         10,487,000$       19,967,000$       18,398,000$       16,986,000$               

SUBTOTAL CONSTRUCTION COST: 67,788,000$       65,831,000$       49,451,000$       49,524,000$       52,433,000$       99,833,000$       91,990,000$       84,931,000$               

Environmental Permitting 2,800,000$         2,800,000$         2,800,000$         2,800,000$         2,800,000$         2,800,000$         2,800,000$         2,800,000$                 
Engineering Design (5%) 3,389,400$         3,291,550$         2,472,550$         2,476,200$         2,621,650$         4,991,650$         4,599,500$         4,246,550$                 
Steelhead and CRLF Mitigation and Monitoring 6,500,000$         6,500,000$         4,500,000$         4,500,000$         4,500,000$         4,500,000$         4,500,000$         6,500,000$                 
Construction Management & Construction-Phase Engineering (10%) 6,778,800$         6,583,100$         4,945,100$         4,952,400$         5,243,300$         9,983,300$         9,199,000$         8,493,100$                 
Owner Administration and Legal (10%) 6,779,000$         6,583,000$         4,945,000$         4,952,000$         5,243,000$         9,983,000$         9,199,000$         8,493,000$                 

TOTAL COST (1st Q 2005 $s): 94,000,000$       91,600,000$       69,100,000$       69,200,000$       72,800,000$       132,100,000$     122,300,000$     115,500,000$             

Escalation to Mid-Point of Construction at 5% per annum 29,140,000$       28,396,000$       $17,275,000 $17,300,000 $18,200,000 $33,025,000 $30,575,000 35,805,000$               
Assumed Mid Point of Construction Mid 2010 Mid 2010 Mid 2009 Mid 2009 Mid 2009 Mid 2009 Mid 2009 Mid 2010

TOTAL COST (Mid Point of Construction $s): 123,000,000$     120,000,000$     86,000,000$       87,000,000$       91,000,000$       165,000,000$     153,000,000$     151,000,000$             
Notes:  Financing costs not included. Total rounded off to nearest $Million

ESTIMATED CONSTRUCTION COSTS:
Table 1 - Screening of Sediment Disposal Sites - Comparative Construction Costs for San Clemente Dam Removal 

San Clemente Dam Seismic Safety EIR/EIS Project
California American Water Company
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Item No. Description

MECH. EXC. & 
CONVEYOR TO 

SITES 1/2A

HYDR. DREDGE 
& SLURRY LINE 
TO SITES 1/2A

 MECH. EXC. & 
CONVEYOR TO 

SITE 4R 

HYDR. DREDGE 
& SLURRY LINE 

TO SITE 4R

MECH. EXC. & 
TRUCKING TO 

SITE 4R

 MECH. EXC. & 
CONVEYOR TO 

SITE 6R 

HYDR. DREDGE 
& SLURRY LINE 

TO SITE 6R

CONVEYOR TO SITE 
1 & TRUCKING TO 

SITE 6R

1010 Mobilization/ Equipment Management 1,000,000$         1,000,000$         600,000$            575,000$            600,000$            775,000$            775,000$            775,000$                    
1020 Contractor Indirects 2,000,000$         2,000,000$         2,000,000$         2,000,000$         2,000,000$         2,400,000$         2,400,000$         2,400,000$                 
1030 Traffic Control 65,000$              65,000$              30,000$              30,000$              30,000$              400,000$            400,000$            400,000$                    
1040 Construction Permits/ Plans 290,000$            290,000$            190,000$            190,000$            190,000$            290,000$            290,000$            290,000$                    
1050 Improve Dam Access Roads -$                    -$                    20,000$              20,000$              20,000$              -$                    -$                    -$                            
1060 Cachagua Grade Access Road to Site 4R -$                    -$                    400,000$            400,000$            400,000$            -$                    -$                    -$                            
1070 Site 4R to Reservoir Haul Road -$                    -$                    575,000$            575,000$            575,000$            -$                    -$                    -$                            
1100 Carmel Road Connection 500,000$            500,000$            -$                    -$                    -$                    500,000$            500,000$            500,000$                    
1110 Access Road Upgrade - Carmel Valley Road to Filter Plant 860,000$            860,000$            -$                    -$                    -$                    860,000$            860,000$            860,000$                    
1120 Pipeline Access Road Upgrade 60,000$              60,000$              -$                    -$                    -$                    60,000$              60,000$              60,000$                      
1130 Traffic Control Road Section 62,000$              62,000$              -$                    -$                    -$                    62,000$              62,000$              62,000$                      
1133 Access Road Across Bridge to Top of Dam 92,000$              92,000$              -$                    -$                    -$                    92,000$              92,000$              92,000$                      
1135 Low Road Access to Plunge Pool 43,000$              43,000$              -$                    -$                    -$                    43,000$              43,000$              43,000$                      
1140 High Road Access 137,000$            137,000$            -$                    -$                    -$                    137,000$            137,000$            137,000$                    
1200 Repair Old Carmel Dam Bridge 270,000$            270,000$            -$                    -$                    -$                    270,000$            270,000$            270,000$                    
1300 Temporary Conveyor Bridge at Carmel River 450,000$            450,000$            -$                    -$                    -$                    -$                    -$                    -$                            
1310 Improve Chupines Ranch Road -$                    -$                    -$                    -$                    -$                    555,000$            555,000$            555,000$                    
1350 Conveyor or Slurry Access/Platform at Chupines Ranch -$                    -$                    -$                    -$                    -$                    450,000$            480,000$            -$                            
1360 Conveyor or Slurry Crossing at Carmel Valley Road -$                    -$                    -$                    -$                    -$                    100,000$            100,000$            -$                            
2000 Processing/ Loading Area Preparation 10,000$              10,000$              10,000$              10,000$              10,000$              10,000$              10,000$              10,000$                      
2005 Disposal Site Preparation 125,000$            1,000,000$         175,000$            175,000$            175,000$            200,000$            1,000,000$         175,000$                    
2007 Reservoir Area Preparation 75,000$              75,000$              75,000$              75,000$              75,000$              75,000$              75,000$              75,000$                      
2010 Site Dewatering 2,500,000$         2,500,000$         2,000,000$         2,000,000$         2,000,000$         2,000,000$         2,000,000$         2,500,000$                 
2020 Sediment Removal 21,000,000$       22,725,000$       13,350,000$       14,250,000$       13,500,000$       43,500,000$       44,250,000$       28,875,000$               
2040 Utility / Facility Relocation 2,000,000$         2,000,000$         10,000$              10,000$              10,000$              10,000$              10,000$              10,000$                      
2050 Stream / Reservoir Restoration 1,200,000$         1,200,000$         1,200,000$         1,200,000$         1,200,000$         1,200,000$         1,200,000$         1,200,000$                 
2060 Disposal Site Closure 250,000$            250,000$            250,000$            250,000$            250,000$            250,000$            250,000$            250,000$                    
2070 Haul/Access Road Restoration 30,000$              30,000$              50,000$              50,000$              50,000$              80,000$              80,000$              80,000$                      
2090 Restore Contractor Staging/Laydown Areas 40,000$              40,000$              40,000$              40,000$              40,000$              40,000$              40,000$              40,000$                      
3000 Demobilization and Cleanup 75,000$              75,000$              75,000$              75,000$              75,000$              75,000$              75,000$              75,000$                      
3010 Allowance for Unidentified Items 4,000,000$         4,215,000$         2,880,000$         3,030,000$         2,950,000$         4,450,000$         6,700,000$         4,200,000$                 
4000 Dam Notching 700,000$            700,000$            700,000$            700,000$            700,000$            700,000$            700,000$            700,000$                    
4005 New Fish Ladder to El. 506 3,200,000$         3,200,000$         3,200,000$         3,200,000$         3,200,000$         3,200,000$         3,200,000$         3,200,000$                 
4010 New 8-ft-diameter Sluice Gates 1,000,000$         1,000,000$         1,000,000$         1,000,000$         1,000,000$         1,000,000$         1,000,000$         1,000,000$                 

SUBTOTAL: 42,034,000$       44,849,000$       28,830,000$       29,855,000$       29,050,000$       63,784,000$       67,614,000$       48,834,000$               

Land Use/ Easements (Allowance at $0.25/ton) 96,000$              96,000$              886,000$            886,000$            886,000$            886,000$            886,000$            886,000$                    

SUBTOTAL: 42,130,000$       44,945,000$       29,716,000$       30,741,000$       29,936,000$       64,670,000$       68,500,000$       49,720,000$               

Contingency (25%) 10,533,000$       11,236,000$       7,429,000$         7,685,000$         7,484,000$         16,168,000$       17,125,000$       12,430,000$               

SUBTOTAL CONSTRUCTION COST: 52,663,000$       56,181,000$       37,145,000$       38,426,000$       37,420,000$       80,838,000$       85,625,000$       62,150,000$               

Environmental Permitting 2,800,000$         2,800,000$         2,800,000$         2,800,000$         2,800,000$         2,800,000$         2,800,000$         2,800,000$                 
Engineering Design (5%) 2,633,150$         2,809,050$         1,857,250$         1,921,300$         1,871,000$         4,041,900$         4,281,250$         3,107,500$                 
Steelhead and CRLF Mitigation and Monitoring 4,500,000$         4,500,000$         3,000,000$         3,000,000$         3,000,000$         3,000,000$         3,000,000$         4,500,000$                 
Construction Management & Construction-Phase Engineering (10%) 5,266,300$         5,618,100$         3,714,500$         3,842,600$         3,742,000$         8,083,800$         8,562,500$         6,215,000$                 
Owner Administration and Legal (10%) 5,266,000$         5,618,000$         3,715,000$         3,843,000$         3,742,000$         8,084,000$         8,563,000$         6,215,000$                 

TOTAL COST (1st Q 2005 $s): 73,100,000$       77,500,000$       52,200,000$       53,800,000$       52,600,000$       106,800,000$     112,800,000$     85,000,000$               

Escalation to Mid-Point of Construction at 5% per annum 20,175,600$       21,390,000$       $11,223,000 $11,567,000 $11,309,000 $22,962,000 $24,252,000 23,460,000$               
Assumed Mid Point of Construction Late 2009 Late 2009 Early 2009 Early 2009 Early 2009 Early 2009 Early 2009 Late 2009

TOTAL COST (Mid Point of Construction $s): 93,000,000$       99,000,000$       63,000,000$       65,000,000$       64,000,000$       130,000,000$     137,000,000$     108,000,000$             
Notes:  Financing costs not included. Total rounded off to nearest $Million

ESTIMATED CONSTRUCTION COSTS:
Table 2 - Screening of Sediment Disposal Sites - Comparative Construction Costs for San Clemente Dam Notching

San Clemente Dam Seismic Safety EIR/EIS Project
California American Water Company
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TABLE 3 -  ADVANTAGES AND DISADVANTAGES OF POTENTIAL SEDIMENT DISPOSAL SITES 

SITE LOCATION

DISTANCE FROM 
RESERVOIR 

(Miles)

SITE 
AREA 
(Acres)

CAPACITY 
(106 Cubic 

Yards)
METHOD OF 
TRANSPORT

DAM REMOVAL 
COMPARATIVE 
COST ($Millions)

NUMBER OF 
SEDIMENT 
REMOVAL 
SEASONS ADVANTAGES DISADVANTAGES

1

Near Tularcitos 
Creek/Carmel River 

confluence (by CV Filter 
Plant) 2.5 mi north 20 1.2 Slurry $120 

Five (in 
combination with 

Site 2A) Site owned by Cal-Am. Far from San Clemente Reservoir - high cost of sediment transportation to site.

Conveyor $123 Ditto Flat area. Site has insufficient storage capacity to contain all sediment from dam notching or removal.
Previously disturbed. Existing utilities may need to be removed or relocated (powerline, piping, two wells).

Access road would be improved for the project.
Near Carmel River. Flood routing needed.  Portion of site could be within the 100-year 
floodplain.

Site El. ranges from 350 to 400, lower than the reservoir.
Located in the immediate vicinity of Sleepy Hollow development.  Would probably require 
single-shift operations.

Site El. ranges from 350 to 425, lower than the reservoir. Far from San Clemente Reservoir - high cost of sediment transportation to site.

2A Stone Pine horse track 2.6 mi north 17 1.3 Slurry Incl. w/ Site 1

Five (in 
combination with 

Site 1) Site mostly owned by CalAm.
Area is leased to others and is currently developed and beneficially used.  Would require 
demolition or relocation of existing facilities including horse stables, barn, track.

Conveyor Incl. w/ Site 1 Ditto Flat area. Site has insufficient storage capacity to contain all sediment from dam notching or removal.
Previously disturbed. Need new access road/bridge across Carmel River.

Near Carmel River. Flood routing needed.  Portion of site could be within the 100-year 
floodplain.
Located in the immediate vicinity of Stone Pine and Sleepy Hollow developments. Would 
probably require single-shift operations.
In geological timeframe, stability of site is somewhat questionable because of its location in 
proximity to river.

Proximity to reservoir results in lowest overall cost. Site El. ranges from 800 to 1,070, i.e., 300 to 600 feet higher than the reservoir.

4R
Ravine east of San 
Clemente Reservoir 0.6 mi east 23

in excess of 
2.5 Trucking $91 Three Remote location reduces impact to neighboring communities. New access road from the reservoir is needed.

Slurry $87 Three No highway travel needed to move sediment. Cal-Am does not own the land (owned by Monterey Peninsula Regional Park District).
Conveyor $86 Three Site is undeveloped - no utility or facility relocations needed.

Jeep trail access from  Cachagua Grade.
Ample capacity.

6R
Ravine within Chupines 

Ranch

5.7 mi north (2.1 
miles north of CV 

Road) 23
in excess of 

2.5

Conveyor to Site 
1; trucking from 

there $151 Five Ample capacity . Farthest from San Clemente Reservoir - highest cost of sediment transportation to site.
Slurry $153 Three Serviced by existing access road. Need to cross CV road.  Potential traffic impacts on CV road and SHHA.

Conveyor $165 Three Site is undeveloped - no utility or facility relocations needed.
Existing Chupines Canyon access road would have to be widened to two lanes (2 miles) or 
an alternate route developed for conveyor or slurry pipeline.
Location is near Sleepy Hollow development.  Potential community impacts.
Site El. ranges from 800 to1,020, i.e., 300 to 550 feet higher than the reservoir.
Cal-Am does not own the land (owned by Wilson et al).

  
Major transmission line upgrade would be needed to supply power to conveyor or slurry 
pump stations.

Notes 1.  The sale of sediment for off-site use as construction aggregate was evaluated but found not to be feasible because the value of the material would be completely offset by the incremental processing and transportation costs (MWH memorandum dated 3/9/05).

2.  For each option, the dam removal comparative cost is escalated to the anticipated mid-point of construction.  See Table 1 for list of costs included in each option and the estimated time of mid-point of construction. 

3.  See text of Technical Memorandum for qualifications regarding opinion of probable construction cost.

-Ample capacity .
-Serviced by existing access road.
-Site is undeveloped - no utility or facility relocations needed  
(potential for 2-shifts/day).

-Farthest from San Clemente Reservoir - highest cost of sediment transportation to site.
-Need to cross CV road.  Potential traffic impacts on CV road and Sleepy Hollow.
-Existing Chupines Canyon access road would have to be widened to two lanes (2 miles) 
or an alternate route developed for conveyor or slurry pipeline.
-Location is near Sleepy Hollow development.  Potential community impacts.
-Site El. ranges from 800 to 1,020 feet, i.e., 300 to 550 feet higher than the reservoir.
-Cal-Am does not own the land (owned by Wilson et al).
-Major transmission line upgrade or numerous generator sets would be needed to supply 
power to conveyor or slurry pump stations.

-Proximity to reservoir results in lowest overall cost.
-Remote location reduces impact to neighboring communities 
(potential for 2-shifts/day).
-No highway travel needed to move sediment.
-Site is undeveloped - no utility or facility relocations needed.
-Jeep trail access from Cachagua Grade.  Thus, no 
improvements to San Clemente Dr. (for sediment removal).
-Ample capacity.

-Site El. ranges from 800 to 1,070 feet, i.e., 300 to 600 feet higher than the reservoir.
-New access road from the reservoir is needed.
-Cal-Am does not own the land (owned by Monterey Peninsula Regional Park District).

-Far from San Clemente Reservoir - high cost of sediment transportation to site.
-Area is leased to others and is currently developed and beneficially used.  Would require 
demolition or relocation of existing facilities including horse stables, barn, track.
-Site has insufficient storage capacity to contain all sediment from dam notching or 
removal.
-Need new access road/bridge across Carmel River.
-Near Carmel River. Flood routing needed.  Portion of site could be within the 100-year 
floodplain.
-Located in the immediate vicinity of Stone Pine and Sleepy Hollow developments. Would 
probably require single-shift operations.
-In geological timeframe, stability of site is somewhat questionable because of its location 
in proximity to river.

-Site El. ranges from 350 to 425, lower than the reservoir.
-Site mostly owned by CalAm.
-Flat area.
-Previously disturbed.

-Site owned by CalAm.
-Flat area.
-Previously disturbed.
-Site El. ranges from 350 to 400, lower than the reservoir.
-Access road would be improved for the project.

-Far from San Clemente Reservoir - high cost of sediment transportation to site.
-Site has insufficient storage capacity to contain all sediment from dam notching or 
removal.
-Existing utilities may need to be removed or relocated (powerline, piping, two wells).
-Near Carmel River. Flood routing needed.  Portion of site could be within the 100-year 
floodplain.
-Located in the immediate vicinity of Sleepy Hollow development.  Would probably require 
single-shift operations.
-In geological timeframe, stability of site is somewhat questionable because of its location 
in proximity to river.
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Appendix A – Conceptual Evaluation of Electric Power Supply via
PG&E Grid for Sediment Transport Alternatives

A preliminary study of the power availability and estimated system modifications in
Carmel Valley was performed to determine the order of magnitude of power delivery
costs for the conveyor and slurry sediment transport alternatives at each potential
sediment disposal site.  The power supplier for Carmel Valley, Pacific Gas and Electric
(PG&E), verbally informed MWH of the transmission line capacity and substation
locations in Carmel Valley near the proposed sediment disposal sites.  As verbally
indicated by PG&E, an existing 60-kV transmission line enters Carmel Valley from
Laureles Grade via Highway 68, originating in Salinas.  The 60-kV transmission line
provides power to the Laureles substation in Carmel Valley, located near Carmel Valley
Road approximately 2 miles northwest of the San Clemente Drive and Carmel Valley
Road intersection.  The 60-kV transmission line then continues from the Laureles
substation southeast along Carmel Valley Road until it turns south towards San Clemente
Dam, following along San Clemente Drive until the Sleepy Hollow fish rearing facility
intersection (High Road).  From there, the 60kV transmission line continues due west
past Sleepy Hollow, away from the project boundaries.  A 12- kV line branches from the
Sleepy Hollow intersection to provide power to San Clemente Dam, terminating at the
left abutment.

Based on a review of the existing power availability, each sediment transport option
(conveyor and slurry only) was conceptually evaluated for Site 1 & 2A, 4R, and 6R,
using the estimated horsepower (HP) demand.  The anticipated modifications to the
existing PG&E facilities for each alternative are summarized below:

� Site 1 & 2A Slurry Delivery and Reclaimed Water Return – Sediment transported
through pipeline via booster pump stations along San Clemente Drive:

o The configuration of the existing 60-kV power line would not be able to
handle the total load demand of 5,200 HP.  The existing transmission line
from the Salinas substation to San Clemente Drive would need to be
reconductored over a distance of 20 miles, approximately.

o Four new service substations (transformers, breakers, motor starters,
controls, etc.) would be constructed to distribute power to the booster and
return line pump stations.

� Site 1 & 2A Conveyor Delivery – Sediment transported via connected conveyor
segments with 75 to 200 HP (100 to 350 kW) motors at each segment, totaling
about 4,200 HP:

o The same upgrade described above for the slurry delivery method would
be required for the existing 60-kV power line from Salinas.

o Approximately eighteen new service substations would be constructed to
distribute power to motors at each conveyor segment.
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� Site 4R Slurry Delivery and Reclaimed Water Return – Sediment transported
through pipeline via booster pump stations along newly constructed Site 4R
reservoir access road:

o The configuration of the existing 60-kV power line to Sleepy Hollow
would not be able to handle the total load demand of 4,100 HP.  The
existing transmission line from the Salinas substation to Sleepy Hollow
would need to be reconductored over a distance of 23 miles,
approximately.

o The existing 12-kV line from Sleepy Hollow to the dam would have to be
replaced with a new 60-kV line to the dam abutment, including new poles
and conductors.  The existing 12-kV power line would be transferred to
the new line.

o A new 60-kV power line extension would need to be constructed from the
dam left abutment to the new service substations along the Site 4R access
road.

o Three service substations would be installed along the pipeline system to
distribute power to the booster and return line pump stations.

� Site 4R Conveyor Delivery – Sediment transported via connected conveyor
segments with 75 to 200 HP (100 to 350 kW) generators at each segment, totaling
1,850 HP:

o The existing 60-kV transmission line from where the line turns up San
Clemente Drive from Carmel Valley Road to Sleepy Hollow would not be
able to handle the total load demand of 1,850 HP and would need to be
reconductored.

o The existing 12-kV line from Sleepy Hollow to the dam would have to be
replaced with a new 60-kV line to the dam abutment, including new poles
and conductors.  The existing 12-kV power line would be transferred to
the new line.

o A new 60-kV power line extension would need to be constructed from the
dam left abutment to the new service substations along the Site 4R access
road.

o Four service substations would be installed along the pipeline system to
distribute power to the conveyor motors.

� Site 6R Slurry Delivery and Reclaimed Water Return – Sediment transported
through pipeline via booster pump stations along San Clemente Drive and the
west ridge adjacent to Chupines Creek:

o The configuration of the existing 60-kV power line would not be able to
handle the total load demand of 14,100 HP.  The existing power line from
the Salinas Substation to San Clemente Drive would need to be replaced
(both poles and conductors) with a larger 115-kV transmission line and
line conductors to a new main substation near the proposed Site 1 area.

o Seven new service substations would be constructed to distribute power to
the booster and return line pump stations.



DRAFT - PRELIMINARY

Appendix A- Power Delivery via PG&E Grid.doc

3

� Site 6R Conveyor Delivery – Sediment transported via connected conveyor
segments with 75 to 200 HP (100 to 350 kW) generators at each segment, totaling
11,200 HP:

o The same upgrade described above for the slurry delivery method to Site
6R would be required for the existing 60-kV power line from Salinas to
San Clemente Drive.

o Approximately thirty-nine new service substations would be installed to
distribute power to motors at each conveyor segment.

The conceptual modifications and upgrades outlined above for each option assume:

� Existing PG&E right-of-ways can be used;
� PG&E substations will not require upgrading;
� The required power is available and can be purchased over the lines described;
� Utility and regulatory agency approvals for the necessary improvements and

purchase of power will be obtained;

In addition, the concepts described above have not been confirmed by PG&E utility load
studies, protection studies, short circuit studies, coordination studies that PG&E would
require for the selected alternative.  Any related changes that the utility might require as a
result of the studies were not included in the comparative cost estimates.
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APPENDIX E

SEDIMENT TRANSPORT & DISPOSAL
ENVIRONMENTAL CONSTRAINTS ANALYSIS

##.1 INTRODUCTION & APPROACH

As part of the San Clemente Dam Seismic Safety EIR/EIS, a preliminary screening
environmental constraints analysis was conducted for the potential major sediment
disposal sites and conveyance routes identified for the project by MWH. The purpose of
the screening analysis was to rank the sediment transport and disposal alternatives
qualitatively in terms of their environmental constraints. The environmental constraints
analysis was used by the San Clemente Dam Seismic Safety Project Core Team in
conjunction with an engineering screening conducted by MWH to select a preferred
sediment transport and disposal alternative to be used in the EIR/EIS for all dam
alternatives that require offsite sediment disposal (the dam removal and dam notching
alternatives). 

The sediment transport and disposal alternatives environmental constraints were
evaluated qualitatively. Each site was ranked according to environmental constraints
identified for (1) cultural and visual resources; (2) land use and land ownership; (3) traffic
and safety; and (4) terrestrial biology. An integrated matrix was developed to present the
relative ranking of each of the sediment transport and disposal alternatives for each of
the four areas of environmental constraint. At the Core Team meeting held in
Sacramento CA on March 29, 2005, the Core Team considered the simple ranking and
discussed the weight accorded to each criteria to determine an overall rank. Based on
the environmental matrix and engineering review, the Core Team established an overall
ranking for both transport and disposal, and selected Site 4R as the preferred sediment
disposal alternative. The preferred sediment transport method was a mix of road and
conveyor belt: sediment will be directly transported to Site 4R via conveyor belt from the
east side of the reservoir. Site 4R will also be accessed by road from the east, by
improving an existing jeep trail leading from Cachagua Grade to the site.

The selected sediment transport and disposal alternative is analyzed in more detail in
the EIR/EIS. Each dam alternative include an evaluation of the existing environment,
impacts and mitigation for the selected sediment transport and disposal alternative.

##.1 SEDIMENT TRANSPORT & DISPOSAL ALTERNATIVES

Four potential major sediment disposal sites were identified by MWH during engineering
screening (Figure ##-1 through Figure ##-3):

• Site 1 is a 20 acre site 2.5 miles north of San Clemente Dam, near the confluence of
Tularcitos Creek and the Carmel River, downstream of the Carmel Valley Filter Plant.

• Site 2A occupies 17 acres across the Carmel River from Site 1, on the site of the
Stone Pine horse track. Sites 1 and 2A would be paired for sediment disposal in
order to develop sufficient capacity to receive the entire volume of sediment
accumulated behind San Clemente Dam.
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• Site 4R is a 23 acre site located in a ravine 0.6 miles east of San Clemente
Reservoir.

• Site 6R is a 23 acre site located in a ravine within Rancho Chupinos, 5.7 miles north
of  SCD and 2.1 miles north of Carmel Valley Road.

Three methods of sediment conveyance were  identified for engineering screening:
slurry pipeline, conveyor belt, and trucking.

• Sites 1 and 2A could be served by slurry or conveyor.

• Site 4R could be served by any of the three methods.

• Site 6R could be served directly by slurry or conveyor, or by conveyor to Site 1
followed by trucking from there.

##.2 FIELD RECONNAISSANCE & EVALUATION

On March 22 and 23, 2005, ENTRIX conducted field reconnaissance to inspect the three
potential sediment disposal sites and their associated transport routes. Table ##-1
provides a summary evaluation of the environmental constraints. Each row of the table
presents the criteria used in environmental constraints analysis; the table columns
present each of the sites evaluated.

SITES 1 AND 2A

Cultural Resources 

Neither Site 1 nor Site 2A contains visible cultural resources.  Site 1 is heavily overgrown
and ground visibility is very limited.  Field reconnaissance did not observe any structure
or other potentially historic resource or evidence of past activities in the area. No surface
evidence of archaeological resources was evident.  Site 2A is currently used as an
equestrian racetrack.  None of the associated facilities appeared to be greater than 50
years old and no historic resources were visible.  The ground has been graded for the
track, and no archaeological resources were evident.

Land Ownership  

CAW owns both sites. Site 2A is leased to Stone Pine horse stables. The western and
northern edges of site may encroach on property owned by a private landowner.

Land Use 

Site 1 is currently vacant, although two wells are present on the site. The site’s
topography is relatively flat and sparsely vegetated with shrubs. The site is adjacent to
two existing residences, one of which has tennis courts. Access to the residences is
from San Clemente Drive, which is a private road. The residences are located southeast
of Site 1, approximately 1,000 to 1,500 feet from the site. The tennis court is
approximately 200 feet from the site. The Carmel River is located directly west of the
site.
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Site 2A is located on the lowest terrace, just west of and above the Carmel River. Land
uses on the site include an active horse race practice track, with accompanying barns
and fences adjacent to the site and to the north of the site. The Carmel River is located
to the east of the site.

The transport routes to the sites are owned by CAW. Land uses in the vicinity of these
routes include buildings associated with the Carmel Valley Filter Plant and open grassy
areas.

Terrestrial Biology

This alternative would use the existing “low road” to the dam. Any work along the low
road potentially could impact riparian vegetation. From the filter plant, the route extends
through grassland and coast live oak forest, paralleling the riparian zone. The eastern
sediment disposal site (Site 1) is in a grassland/coast live oak/riparian area. The western
sediment disposal site (Site 2A) is currently used as a racetrack, with a grassy center
oval that is mowed.

Potential impacts to terrestrial biological resources along this route (approximately 2.03
miles) include the probable loss of several large coast live oaks, potential impacts to
sensitive riparian vegetation, and potential habitat loss for several special status species,
including California tiger salamander, California red-legged frog, western pond turtle,
Cooper’s hawk, yellow warbler, and Monterey dusky-footed woodrat. This route has one
water crossing at the Carmel River.

Traffic & Safety

This site would be served entirely by conveyor belt or slurry pipeline, and would have no
traffic-related impacts.

SITE 4R

Cultural Resources

Site 4R was inaccessible during the field reconnaissance due to the weather and road
conditions. However, based on the topographic map, no significant cultural resources
would be expected to be found in the site area. The site is located in a deep ravine, with
a relatively steep slope to the Carmel River below. Previous site visits by the team field
biologist and engineer had identified no structures located within the site area. The is an
old hunting camp or homestead near the site, but not within the probable area of
potential effect. The landform is not conducive to prehistoric site types found in the area,
and it is considered very unlikely that archaeological resources would be found within
the boundaries.

Land Ownership

Monterey Peninsula Regional Park District is the owner. There is no indication as to the
willingness of the District to receive sediment for disposal at this site.
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Land Use 

The site is vacant, located in a canyon, and is filled with dense vegetation, largely coast
live oaks. Dense vegetation surrounds the site on all sides. Access to the site is from a
gated dirt road. Land uses in the vicinity include a hunting cabin located approximately
1.5 miles west of the site. Cachagua Road, east of the site, is a paved road. Some
residences are located along Cachagua Road, but are located far from the site itself, and
due to the surrounding topography and vegetation have no visibility of the site.

The transport route traverses land owned by the Monterey Peninsula Regional Park
District. Land uses on and in the vicinity of the conveyor belt route include vacant land
with dense vegetation. Land uses on and in the vicinity of the jeep trail include vacant
land covered with a mix of dense vegetation and open, grassy areas.

Terrestrial Biology

The sediment transport route extends east from an arm of San Clemente Reservoir to an
uphill sediment disposal site. It also includes access (jeep trail) from Cachagua Road.
This route requires the construction of a conveyor belt from the reservoir to the disposal
site, improvement of the jeep trail, and possibly some improvements to Cachagua Road.
This route passes through riparian vegetation fringing San Clemente Reservoir, through
coast live oak vegetation and annual grassland, to the sediment disposal site situated in
coast live oak vegetation. The jeep trail passes through coast live oak forest, annual
grassland, and some scrub vegetation. Vegetation along Cachagua Road is primarily
coast live oak forest, but also includes patches of non-native annual grassland and
various scrub communities.

Potential impacts to terrestrial biological resources along this route (1.56 to 4.65 miles)
are the probable loss of numerous large coast live oaks, loss of at least 3.23 acres of
undisturbed or relatively undisturbed habitat, potential loss of 0.03 to 1.11 acres of blue
oak woodland, the loss of 0.02 acre riparian vegetation, and potential habitat loss for
several special status species. This estimate is based only on use of the site for
sediment transport, and therefore includes all impacts for the route. The additional
acreage for the disposal site is primarily in undisturbed coast live oak forest, in a
potential ephemeral drainage.

Traffic & Safety

Tables ##-2 and ##-3 describe the sediment transport routes and summarize their
deficiencies, potential impacts, and potential mitigation measures.

Truck trip generation required to remove sediment from this site would amount to 46
trips/hour, or 828 trips/day for 3 construction seasons. If slurry/conveyor transport is
used, no truck trips are required during sediment transport operations.

There are no direct impacts by haul operations to other public and private roads. Using
Cachagua Road for construction and dam access could cause potential impacts on
Cachagua Road due to poor geometrics, at the Carmel Valley Road/Cachagua Road
intersection due to poor sight distance, and at the Cachagua Road/Jeep Trail/Dam
Access Road intersection due to sight distance.
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SITE 6R

Cultural Resources

No cultural resources were visible at Site 6R. The area is currently operated as
rangeland. The property owner indicated that the land may have been used for dairy
farming in the past. A large portion of his property was previously cultivated, especially
areas over which the transport route would pass. The site area contained no visible
evidence of structures or archaeological remains.

Land Ownership  

This site is owned by a private landowner who has indicated a willingness to receive
sediment for disposal at this site.

Land Use 

The site is currently being used for ranching. The grassy, dry site is comprised of rolling
hills covered with grass and pockets of dense vegetation. The rancher’s home and
associated buildings are located on the site. Residences are located approximately 1
mile to the northwest of the site but have no visibility of the site due to the topography.
Land use in the immediate vicinity consists of ranching activities in large, grassy open
areas.

The transport routes are located on a combination of Cal-Am owned roads (in the vicinity
of the San Clemente Dam and at the southern half of the transport routes) and privately
owned roads. Land uses in the vicinity of the transport routes include ranching and Dam-
associated facilities. 

Terrestrial Biology

This route extends along the Carmel River from the dam to the filter plant, east parallel
to Tularcitos Creek and Carmel Valley Road, across Carmel Valley Road, and uphill
across ranchland to the proposed disposal site. This alternative would place a conveyor
belt either along the existing “low road” to the dam, or just below it. Any work along the
low road would potentially impact riparian vegetation. From the filter plant, the slurry line
would extend through approximately 3300 feet of coast live oak forest before crossing
Tularcitos Creek and Carmel Valley Road. At this point, the conveyor belt would extend
through primarily through non-native annual grassland, but would include small areas of
coast live oak forest. One potential ephemeral drainage would be crossed. The disposal
site is in non-native annual grassland that has previously been cultivated.

Potential impacts to terrestrial biological resources along this route are the probable loss
of several large coast live oaks, potential impacts to approximately 7.6 miles of
vegetation, including sensitive riparian vegetation and over 3500 linear feet in or
paralleling coast live oak forest, and potential habitat loss for several special status
species, including California tiger salamander, California red-legged frog, western pond
turtle, Cooper’s hawk, yellow warbler, and Monterey dusky-footed woodrat. This route
has one water crossing at Tularcitos Creek.
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Traffic & Safety

Tables ##-2 and ##-3 describe the sediment transport routes and summarize their
deficiencies, potential impacts, and potential mitigation measures.

Truck trip generation required to remove sediment from this site would amount to 76
trips/hour, or 760 trips/day for 5 construction seasons. If slurry/conveyor transport is
used, no truck trips are required during sediment transport operations.

With truck transport, impacts to Carmel Valley Road would occur at the intersections
with the Tularcitos Access Road and Chupines Canyon Access Road. Left turn
channelization would be required at each location on Carmel Valley Road. Potential
pavement impacts occur to Carmel Valley Road between the two access roads.

##.3 RANKING

Table ##-4 provides a comparative ranking of the sediment transport and disposal
alternatives. Each row of the table presents the criteria used in environmental
constraints analysis; the table columns present each of the sites evaluated. Each of the
three site alternatives and its associated transport routes are ranked (1-3) for each of the
criteria. In addition, the table notes whether the constraints of the sediment disposal and
transport alternative are considered “low”, “medium”, or “high.” 

• “Low” constraints are considered not to present important environmental concerns.

• “Medium” constraints are considered to present environmental concerns of some
importance, which may require mitigation.

• “High” constraints are considered to present important environmental concerns, and
to require mitigation.

The ranking does not imply anything about the constraints a site may have. Ranking
simply distinguishes among the three sites on an ordinal scale. For example, two sites
sites may have the same level of constraints but one may be ranked above the other
(e.g., see cultural/visual rankings for Sites 4R and 6R). At the bottom of the table, the
simple sum of ranking scores is given, and the Core Team decision (to eliminate or
select the alternative) is explained.

Cultural Resources

1 – Site 4R and Site 6R

Dense vegetation prevented ground surface observation in most of the sediment
disposal areas. All areas are clear of previously recorded cultural resources. Neither site
has any surface features that would indicate the probable presence of archeological
resources.  

3 – Sites 1 and 2A

Based on field reconnaissance the probability of containing archaeological resources
would be greatest for Site 1 and 2A (based solely on landforms). A possible village site,
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CA-MNT-33, was previously recorded at Site One 1 and was identified in RDEIR. The
site was reported as partially damaged at that time, and subsurface testing indicated that
the site may be eligible for listing on the NRHP. If site 2A was chosen, further research
on the equestrian facilities would be required. There is currently no historical information
recorded on these buildings.

Land Use & Land Ownership

Although the land is not owned by Cal-Am, Site 4R has the least amount of conflicting
land uses on and in the vicinity of the disposal site and transport routes. Site 6R has
some conflicting land uses, but fewer than those associated with Sites 1 and 2A.
Further, although a residence is located on Site 6R, the property owner has indicated a
willingness to selling the property to CAW. While Sites 1 and 2A are owned by Cal-Am,
these sites have the most conflicting land uses in and around the sites. There are
residences and private recreational uses in close proximity to Site 1, and a conflicting
land use (equestrian track) currently exists on Site 2A.

1 - Site 4R
Rationale: While disposal Site 4R is not owned by Cal-Am, there are no conflicting land
uses on or in the vicinity of the site (e.g. residential or recreation), as the site is
surrounded by dense vegetation on all sides. Similarly, the transport route options do not
have conflicting land uses, and the access roads to the site are private and gated.

2 - Site 6R
Rationale: Site 6R is not owned by Cal-Am. There are conflicting land uses on the site,
including ranching and the residences associated with the ranch. Land uses in the
vicinity of the site are ranching. Land uses in the vicinity of the transport routes are
ranching and Dam-related facilities. Following disposal, the land could return to its
original land use of ranching.

3 - Sites 1 and 2A
Rationale: Although Cal-Am is the owner of the properties, two residences (one with a
tennis court) are located in close proximity to Disposal Site 1 (within 200 feet). Land use
on Disposal Site 2A includes an active horse race practice track with associated
buildings. Thus, there would be conflicting land uses in the vicinity of Site 1 and directly
on Site 2A. There are no conflicting land uses in the vicinity of the transport routes. 

Terrestrial Biology

1 – Site 6R
Rationale: This rating is based on potential impacts to the additional linear route from the
construction access road to the sediment disposal site. This alternative is the longest,
but much of the length is through areas of non-native grassland that have previously
been cultivated and are currently grazed. Potential impacts to biological resources on
this route, including to protected oaks, sensitive habitats, and special-status species, are
similar to those for Site 1. However, the disposal site itself on this route is not associated
with riparian habitats and provides little habitat for special-status species. Therefore, this
route is ranked first on the basis of minimizing impacts to biological resources.

2 – Site 1 and 2A
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Rationale: This rating is based on potential impacts to the route from the construction
access road to the sediment disposal sites, the two sediment disposal sites themselves,
a river crossing to Site 2A, and a conveyor belt from the dam to the disposal sites.
Biological resources that may by impacted include protected oaks, sensitive habitats,
and special-status species. This alternative is the shortest route, and is primarily along
existing roads. However, much of this route is through or adjacent to riparian habitat,
and it includes one crossing of the Carmel River. Additionally, one sediment disposal site
includes small areas of riparian habitat and is adjacent to other riparian habitat
Therefore, this route is ranked second on the basis of minimizing impacts to biological
resources.

3 – Site 4R
Rationale: This alternative is intermediate in length, but much of it is through previously
undisturbed coast live oak forest. The disposal site itself is primarily in undisturbed coast
live oak forest, interspersed with patches of scrub on the north side. Potential impacts to
biological resources include impacts to protected oaks, sensitive habitats, and special-
status species. Therefore, this route is ranked third on the basis of minimizing impacts to
biological resources. However, if this route is used for both sediment disposal and
construction access, impacts to habitats below the dam would be reduced from those
alternatives requiring improvements to dam access roads.

Traffic & Safety

Table ##-5 presents a summary impact rating and ranking of the sediment transport
routes for traffic concerns.

1 – Site 1 & 2A
Rationale: This alternative is preferred from a traffic and safety standpoint because
trucks would not be used; sediment would be conveyed via conveyor belt or slurry
pipeline.

2 – Site 4R
Rationale: This route has low constraints because there would be no impact to existing
public and private roads from sediment haul operations. Initial sediment site preparation
and road-building to the reservoir would require access from Cachagua Road, whose
geometrics are poor. Minor roadway widening prior to and/or traffic control during
construction mobilization would be required. 

3 – Site 6R
Rationale: This route has low constraints due to impacts to Carmel Valley pavement and
the left turn channelization required on Carmel Valley Road at the Tularcitos and
Chupine Canyon access road intersections.
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Table ##-1. Summary of sediment transport and disposal environmental constraints analysis.

Sediment Transport/Disposal Alternative
Criteria

Site 1/2A Site 4R Site 6R
Cultural/Visual No visible cultural resources. One

record of cultural resources at Site 1
(possible village site identified in
RDEIR). Greatest potential for cultural
resources based on landforms.

Sites are visible to existing residences
and horse stables.

No visible cultural resources. No
records of cultural resources. Little
potential for cultural resources based
on landforms.

Sites are not visible to existing
residences.

No visible cultural resources. No
records of cultural resources. Medium
potential for cultural resources based
on landforms.

Site is visible to ranch home but not
other nearby residences.

Land Use/Land
Ownership

CAW is landowner, disposal may
encroach on nearby private land-
owner.

Disposal Site 1 adjacent to two
residences, one with tennis courts. Site
2A leased to Stone Pine horse stables,
used as equestrian racetrack.

Transport route exists and is owned by
CAW.

Monterey Peninsula Regional Park
District is landowner (no conversations
held with District).

Disposal site is located in steep,
densely vegetated canyon. Hunting
cabin ca. 1.5 miles west. 

Transport route crosses densely
vegetated land owned by Park District.

Private landowner (initial conversations
indicate a willing seller).

Disposal site is located in open, rolling
rangeland. Rancher’s home and
outbuildings located on the property.

Transport route crosses lands owned
by CAW and private landowners.
Primary uses in vicinity are ranching
and open space.

Traffic &
Safety

Trip generation (500 yds/hr): none
(use slurry pipeline or conveyor belt)

No traffic related impacts during
transport operations.

With truck transport (500 yds/hr), trip
generation = 46 trips/hour, 828
trips/day for 3 construction seasons.

No direct impacts by haul operations to
other public and private roads. Using
Cachagua Road for construction and
dam access may impact Cachagua
Road (poor geometrics), Carmel Valley
Road/Cachagua Road intersection
(poor sight distance), and Cachagua
Road/Jeep Trail/Dam Access Road
intersection (sight distance).

With truck transport (500 yds/hr), trip
generation = 76 trips/hour, 760
trips/day for 5 construction seasons
assuming truck transport.

Impacts to Carmel Valley Road occur
at the intersections with the Tularcitos
Access Road and Chupines Canyon
Access Road. Left turn channelization
would be required at each location on
Carmel Valley Road. Potential
pavement impacts to Carmel Valley
Road between the two access roads.
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Sediment Transport/Disposal Alternative
Criteria

Site 1/2A Site 4R Site 6R
Terrestrial
Biology

Habitat: approximately 2.64 miles of
vegetation (route). Disposal site
occupies grasslands, coast live oak
forest, riparian and developed lands,
all adjacent to riparian zone.

One stream crossing (Carmel River).

Sensitive habitats: riparian vegetation
adjacent to disposal site.

Sensitive species: California tiger
salamander, California red-legged frog,
western pond turtle, Cooper’s hawk,
yellow warbler, and Monterey dusky-
footed woodrat. Large native oaks.

Habitat: 1.56 miles (route) and 3.23
acres (site) of undisturbed or relatively
undisturbed habitat. Disposal site is
primarily undisturbed coast live oak
woodland.

No stream crossings.

Sensitive habitats: 0.03 to 1.11 acres
of blue oak woodland and 0.02 acre
riparian vegetation

Sensitive species: California tiger
salamander, California red-legged frog,
western pond turtle, Cooper’s hawk,
yellow warbler, Monterey dusky-footed
woodrat, and Carmel Valley
malacothrix. Many large native oaks.

Habitat: approximately 5.4 miles of
vegetation (similar to Site 1 with an
additional 3 mile route primarily in
previously cultivated non-native
grassland). Disposal site in previously
cultivated non-native grassland.

One stream crossing (Tularcitos Creek)

Sensitive habitats: riparian vegetation.

Sensitive species: California tiger
salamander, California red-legged frog,
western pond turtle, Cooper’s hawk,
yellow warbler, and Monterey dusky-
footed woodrat. Large native oaks.



Table ##-2. Description of Alternative San Clemente Dam Sediment Transport Routes

DAILY DESIGN CHARACTERISTICS
DISPOSAL APPROXIMATE TRAFFIC EXISTING FUTURE WITH PROJECT

SITE ROUTE SEGMENT ROAD TYPE LENGTH VOLUME LANES WIDTH (FEET) SHOULDERS SURFACE LANES WIDTH (FEET) SHOULDERS SHOULDERS

4R
New Haul Road Dam - Disposal Site 4R Private - Dam Access 0.6 miles - N/A N/A N/A N/A 2 25 0 N/A

6R
Tularcitos Access Road Site 1 - Carmel Valley Rd Private - Dam Access 0.3 miles - N/A N/A N/A N/A 2 22 0 N/A
Carmel Valley Road Tularcitos Access Road - Chupines Public-Rural Highway 1.0 miles 1750-2100 2 20 to 24 Minimal Asphalt Conc 2 20 to 24 Minimal Asphalt Conc.

Access Road
Chupines Access Road Carmel Valley Road - Disposal Site 6R Private - Ranch Access R 2.2 miles - 1  Minimal Dirt 2 22 0 Dirt

Notes:
1. Future design based upon designs prepared and/or proposed in conjunction with previous San Clemente Dam Seismic Retrofit planning and design studies.



ACCESS
ROUTE DEFICIENCIES/POTENTIAL IMPACTS POTENTIAL MITIGATION MEASURES

4R 1. Potential traffic impacts associated with this 
alternative are not related to the road segment 
between the dam and the disposal site, but to 
the possible use of Cachagua Road as a dam 
access route.  Deficiencies associated with 
Cachagua Road are described in Table 2A 
under the Cachagua Access Route.

1. See Table 2A, Cachagua Access.

6R (Truck Haul) 1. The proposed design of Tularcitos Access 
Road between Site 1 and CVR includes a 
single lane bridge over Tularcitos Creek and 
two horizontal curves immediately south of 
CVR.  The design will not allow two-way truck 
travel on these segments.

1. Traffic control will be necessary during high 
truck volume construction periods.  Widening to 
allow two-way operations is recommended if 
Tularcitos Creek Access Road is used for 
sediment disposal.

2. The truck volumes generated under either 
medium and high truck volume conditions 
associated with sediment disposal to Site 6R 
will warrant left turn channelization on the 
westbound CVR approach to the Tularcitos 
Access Road and a right turn acceleration lane 
for movements from the Tularcitos Access 
Road to eastbound CVR.

2. Widen CVR to provide left turn channelization 
on the westbound CVR approach to the 
Tularcitos Access Road and a right turn 
acceleration on eastbound CVR east of 
Tularcitos Access Road.

3. The truck volumes generated under either 
medium and high truck volume conditions 
associated with sediment disposal to Site 6R 
will warrant left turn channelization on the 
eastbound CVR approach to the Chupines 
Canyon Access Road and a right turn 
acceleration lane for movements from the 
Chupines Canyon Access Road to westbound 
CVR.

3. Widen CVR to provide left turn channelization 
on the eastbound CVR approach to the 
Chupines Canyon Access Road and a right turn 
acceleration on westbound CVR west of 
Chupines Canyon Access Road.

4. The potential for pavement damage to CVR 
between the Tularcitos Access Road and the 
Chupines Canyon Access Road is high.

4. Pavement maintenance and overlay as 
required.

Notes:
1. CVR: Carmel Valley Road.

Table ##-3. Summary of Deficiencies, Potential Impacts and Mitigation for Sediment Transport Routes
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Table ##-4 Sediment transport and disposal environmental constraints ranking.

Sediment Transport/Disposal Alternative
Ranking

Site 1/2A Site 4R Site 6R
Cultural/Visual 3. High constraints (greatest potential

for cultural resources, possible village
site)

1. Low constraints (low potential for
cultural resources, no records of
known sites)

1. Low constraints (low potential for
cultural resources, no records of
known sites)

Land Use/Land
Ownership

3. Medium constraints (nearby
landowners and residential uses; Site
2A would cover existing race practice
track)

1. Low constraints (no private land-
owners,  no conflicting land uses [Park
District would need to approve])

2. Medium constraints (private
landowner with ranch operations and
residence [may be willing seller])

Traffic &
Safety

1. Low constraints (trucks would not
be used; sediment would be conveyed
via conveyor belt or slurry pipeline).

2. Low constraints (no impact to
existing public and private roads from
sediment haul operations. Initial
sediment site preparation and road-
building to the reservoir would require
access from Cachagua Road, whose
geometrics are poor. Minor roadway
widening prior to and/or traffic control
during construction mobilization would
be required.) With slurry pipeline or
conveyor transport, traffic constraints
would be low.

3. High constraints with truck
transport from Site 1 to Site 6R
(impacts to Carmel Valley pavement,
left turn channelization required on
Carmel Valley Road at the Tularcitos
and Chupine Canyon access road
intersections.)  With slurry pipeline or
conveyor transport, traffic constraints
would be low.

Terrestrial
Biology

2. Medium constraints (short route,
largely along existing roads, but much
of the route parallels or traverses
high-value riparian habitat along
Carmel River; disposal site in
previously disturbed habitat; one
stream crossing).

3. High constraints (short route, but
disposal site is located in undisturbed
native coast live oak woodland, and in
an ephemeral stream).

1. Medium constraints (longer route,
partly parallels or traverses riparian
habitat; disposal site in previously
farmed non-native grassland; one
stream crossing).

Outcome of
Ranking &
Core Team
Selection

9 points (alternative eliminated
because it only marginally
accommodates sediment volume,
impacts known cultural resources,
and has incompatible neighboring
land uses and visual impacts)

7 points (alternative selected for
further evaluation, including
biological impacts and mitigation)

7 points (alternative eliminated
due to traffic and safety impacts
due to longer route traversing
residential areas and Carmel
Valley Road)



Table ##-5. Traffic Ranking of San Clemente Dam Alternative Sediment Transport Routes

HAUL ROUTE RATING
IMPACT RATING (RATING x SEGMENT LENGTH)

IMPACT TO IMPACT TO
RESIDENTIAL RESIDENTIAL

DAILY DEVELOPMENT DEVELOPMENT
DISPOSAL APPROXIMATE TRAFFIC ROADWAY PAVEMENT ROADWAY PAVEMENT TOTAL

SITE ROUTE SEGMENT ROAD TYPE LENGTH VOLUME DIRECT INDIRECT GEOMETRICS IMPACTS DIRECT INDIRECT GEOMETRICS IMPACTS SCORE

4R
New Haul Road Dam - Disposal Site 4R Private - Dam Access 0.6 miles - 0 0 0 4 0 0 0 2 2

6R
Tularcitos Access Road Site 1 - Carmel Valley Rd Private - Dam Access 0.3 miles - 0 0 3 4 0 0 1 1 2
Carmel Valley Road Tularcitos Access Road - Chupines Public-Rural Highway 1.0 miles 1750-2100 0 0 4 4 0 0 4 4 8

Access Road
Chupines Access Road Carmel Valley Road - Disposal Site 6R Private - Ranch Access 2.2 miles - 0 0 0 4 0 0 0 9 9

0 0 5 14 19

Notes:
1. A high score indicates traffic related environmental impacts and constraints are high; a low score indicates that traffic related environmental impacts and constraints are low.
2. Rating Scale:

     0 = No impacts anticipated.
     1 = Very low level impacts; impacts can be mitigated.
     2 = Low level impacts; impacts can be mitigated.
     3 = Moderate level impacts; impacts can be mitigated
     4 = High level/significant impacts; impacts can be mitigated.
     5 = High level/significant impacts; impacts probably can not be mitigated.

3. Direct Residential Impact: Alternative adds construction related traffic to a local or collector road with residential homes directly fronting onto and accessed from the segment.
4. Indirect Residential Impact: Alternative adds construction related traffic to a segment of a local or collector road that is used to access residential development.  
5. Ratings based on medium and high volumes of truck traffic.
6. Rating system evaluates the route as a haul route only.  Routes that would be used for construction mobilization and dam access are not considered in the ratings presented in this table.
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COMMERCIAL VALUE OF SEDIMENT IN RESERVOIR
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M  E  M  O  R  A  N  D  U  M

To: Fred Feizollahi and Dave
Gutierrez

Date: March 9, 2005

From: Alberto Pujol and Dan Wade Reference: 1004231.010101

Subject: San Clemente Dam
Commercial Value of Sediment in the Reservoir

As you requested in our December 7, 2004 meeting, we have attempted to answer the question of
whether the sediment in San Clemente Reservoir has commercial value.  We have concluded that
while there is commercial value for the sediment, this value at the present time is completely
offset by processing and transportation costs and, therefore, there is not a positive benefit-cost
ratio for selling the sediment.  Although our assessment is predominantly qualitative, we believe
that it is sufficient to answer your question.  More detailed quantitative evaluations can be made
but would require additional effort and, we believe, would result in the same overall conclusion.

Background

San Clemente Reservoir has been estimated to contain approximately 2.5 million cubic yards (or
about 3 million tons) of sediment.  The sediment consists of sandy gravel, gravelly sand, sand,
silty sand, and sandy silt.  The finer-grained sediment is located nearest to the dam in both arms
of the reservoir, and the coarser (gravelly) materials are encountered in the upper reaches of the
Carmel River arm of the reservoir.  Generally speaking, the grain size distribution of these
materials, as excavated from the reservoir, would not meet typical specification requirements for
high-value aggregate products (concrete sand, concrete aggregate, drain rock, base rock, etc.).
Therefore, development of reservoir sediment for aggregate products would require the
installation and operation of a screening and washing plant and the disposal of waste byproduct
(primarily wet silt) from the processing operation in a sediment disposal site.  For purposes of
this evaluation, we have assumed an aggregate yield of 70%, i.e., we have assumed that about
one third of the total volume of sediment would be too silty and would be wasted.

Communication with local aggregate suppliers suggests that aggregate demand could be on the
order of magnitude of 200,000 tons per year (Attachment 1), suggesting that development of
aggregate resources directly from the reservoir would likely take on the order of ten years.
Transport of this quantity of material by highway truck via Carmel Valley Road would entail an
average of about 60 truck roundtrips per business day, or about one roundtrip every ten minutes
(assuming 10-hour days).  In principle, this traffic impact would appear to be not significant, so
transport of sand and gravel materials at this rate appears to be realistic.
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We considered two main scenarios for development of aggregate resources: (1) aggregate
production at the reservoir, and (2) aggregate production at a sediment disposal site.  These are
described and evaluated below.

On-Site Development of Aggregate Resources

This scenario envisions that sediment would be excavated from San Clemente Reservoir and
processed into marketable aggregate products at the reservoir site.  The waste byproduct of the
processing operation would be transported to a disposal site, and the aggregate materials would
be hauled off to the purchaser’s site.

Evaluation:  Sediment excavation and on-site aggregate processing over a period of time on the
order of ten years would be difficult due to (1) the potential for environmental impacts from
protracted reservoir dredging and sediment processing operations, and (2) the high cost of winter
shutdowns and related annual mobilizations, installation and removal of river diversion facilities,
operation of reservoir dewatering equipment, fish rescue operations, and other environmental
compliance activities.  Protection and mitigation measures for steelhead and California Red-
Legged Frog (CRLF) during reservoir dredging operations were developed by Entrix (2004).
Cost estimates prepared by Entrix and Granite Construction for annual stream diversion,
dewatering, and environmental protection activities suggest that the incremental cost of these
activities alone (i.e., not including the cost of sediment excavation, processing and transport
operations) would be on the order of $3 million per year, or about $15 per ton of aggregate at a
production rate of 200,000 tons per year.  This incremental cost of environmental protection
related to long-term on-site aggregate development is higher than the current price of processed
aggregate at commercial sources, and therefore is higher than the revenue that could be derived.
Therefore, we do not believe this to be a realistic scenario. It appears to us that from the point of
view of both cost and environmental impact considerations, the removal of San Clemente Dam
and its impounded sediment would need to occur over as short a time span as possible (a small
number of years) in order for it to be practicable.

Development of Aggregate Resources at Disposal Site

This scenario assumes that Cal-Am moves the sediment as expeditiously as possible to a disposal
site near a local highway.  The question then is whether there would be a positive benefit-cost
ratio in mining the sediment at the disposal site, i.e., whether the revenue from the aggregate
sales would exceed the incremental costs of processing, transporting and selling the aggregate.
Potential development approaches are described and evaluated below:

(1) Mineral resources company buys the sediment “as-is,” excavates it from the
sediment pile, loads it on trucks, hauls it to its processing plant, processes it,
disposes of the waste by-product, and sells the processed aggregate.  Operating
expenses for Cal-Am could include commercial license fees, ongoing disposal site
maintenance and restoration costs, ongoing disposal site environmental monitoring and
mitigation costs, and legal and administration costs related to community concerns.  We
briefly discussed this approach with Graniterock, a leading local mineral resources
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company.  However, Graniterock would not be interested because of the high cost of
transporting the material to its processing facility (see Attachment 1).  Indeed, if we
assume a cost of $2 per ton to excavate and load the sediment, 25 to 30 cents per ton-mile
to haul it, $3 to $4 per ton to process it and dispose of waste material, and an aggregate
yield from the sediment of 70%, it would appear that a haul distance in excess a few
miles would render this approach uneconomical, i.e., the cost of this operation to the
mineral resource developer would exceed the proceeds from the aggregate sales.

(2) Mineral resources company installs an aggregate processing facility at Cal-Am’s
sediment disposal site, excavates sediment from the sediment pile, processes it,
disposes of the waste by-product on site, and stockpiles and sells the processed
aggregate.  The cost of this operation to Cal-Am could also include commercial license
fees, site maintenance and restoration, environmental monitoring and mitigation, and
legal and administration costs related to community concerns.  Because of the greater
level of industrial activity at the site, environmental risks and community relations risks
would be higher.  Under this approach Graniterock potentially would pay a nominal
amount of $.50 per ton (see Attachment 1).  However, at a production rate of about
200,000 tons per year, the resulting revenue to Cal-Am ($100,000 per year) would be
highly unlikely to cover Cal-Am’s costs.  We conclude that this approach does not
present value for Cal-Am.

(3) Cal-Am’s dam removal contractor installs an aggregate processing facility at Cal-
Am’s sediment disposal site, processes the sediment as it arrives to the disposal site,
disposes of the waste by-product at the disposal site, and stockpiles the processed
aggregate for future sale by Cal-Am or a licensee.  Under this scenario, Cal-Am would
incur the initial cost of processing the 3 million tons of sediment.  We believe that the
incremental cost to Cal-Am of processing the sediment would be on the order of $3 to $4
per ton, so Cal-Am’s initial investment may be on the order of $10 million.  We have
assumed that Cal-Am would then sell about 2 million tons of aggregate over a period of
about 10 years, i.e., at a rate of about 200,000 tons per year.  Because of the relatively
large distance of this area with respect to major demand centers (Monterey and Salinas
areas) and associated haul costs, it is unlikely that the aggregate products could command
prices higher than $8 to $10 per ton, i.e., on the order of $1.6 million to $2 million per
year.  (Note that in June 2004, Graniterock estimated that the price of concrete sand at an
on-site location close to Carmel Valley Road would have to range from about $1.50 per
ton to $7.40 per ton to compete with closer sources, see Attachment 2).  To sell the
sediment, Cal-Am or its licensee would need to set up a site facility, including an office,
scales, and earth-moving equipment to load third-party trucks.  It is anticipated that a staff
of at least three full-time personnel would be needed to cover (1) management, marketing
and sales, (2) facility operation, and (3) dispatching and administration.  Cal-Am’s
operating expenses would include but not be limited to labor costs; lease costs for the
scales, loader, and office trailer; utilities; commercial license fees; site maintenance and
restoration; environmental monitoring and mitigation; and legal and administration costs
related to community concerns.  While we have not prepared a detailed estimation, we
anticipate that operating expenses could easily run on the order of $500,000 per year.  The
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maximum operating income might thus be in the range of $1 to $1.5 million per year over
10 years.

This approach carries risks for Cal-Am, including but not limited to production risk (that
the yield of marketable aggregate will decrease because of either quality or grain-size
considerations), market risk (that the assumed demand for aggregate will either not
materialize or will materialize at a lower price), and operating risks (due to numerous
factors including, for instance, the potential for legal challenges arising from community
opposition to an industrial-type operation in their backyards).  The rate of return on Cal-
Am’s investment that is implicit in the stream of cash flows described above is in the
range of 0% to perhaps 8%, far lower than the cost of capital.  Therefore, we conclude
that this approach does not present value for Cal-Am at this time.

Conclusion

An approach for cost effective development of mineral resources in the sediment now stored in
San Clemente Reservoir does not appear to exist at this time.  While the sediment could be
processed into products that have commercial value, this value is significantly and completely
offset by the incremental processing and transportation costs involved.  Therefore, it is concluded
that there is not a positive benefit-cost ratio for selling the sediment based on current market
conditions.

Attachments:

1. Letter from Mr. M. Munn, Graniterock, to Mr. Don Crone, MWH, dated January 7, 2005.
2. Letter from Mr. M. Munn, Graniterock to Mr. Fred Feizollahi, California American

Water, dated June 10, 2004.









Appendix G

CARMEL RIVER REACH DESCRIPTIONS



4.4 Table TT1  Stream reach cross-walk table.xls

Table TT1. Comparison of reach designations

Geomorphology
reach no.

Length
(mi)

Fisheries
reach no.

Length
(mi) Reach description**

Upstream
station

(River Mile)

Downstream
station

(River Mile)
1 1.3 Los Padres Dam to Cachagua Creek 25.3 24

2 4 Cachagua Creek to San Clemente Dam 24 20

3 0.9 San Clemente Dam 20 19.1

4.3 1.7 San Clemente Dam to Sleepy Hollow 19.1 17.4

4.7 1.3 Sleepy Hollow to Tularcitos Creek 17.4 16.1

5 1.3 5 1.3 Tularcitios Creek to Hitchcock Canyon 16.1 14.8

6.3 2.2 Hitchcock Canyon** to Las Garzas Creek 14.8 12.6

6.7 2.4 Las Garzas Creek to Randazzo Bridge 12.6 10.2

7.3 2.1 Randazzo Bridge to Robinson Canyon 10.2 8.1

7.7 1.4 Robinson Canyon to Schulte Road 8.1 6.7

8.3 1.9 Schulte Road to Valley Green Bridge 6.7 4.8

8.7 3.7 Valley Green Bridge to Highway 1 4.8 1.1

9 1.1 9 1.1 Highway 1 to mouth 1.1 0

Total length 25.3 Total length 19.1

NOTES:
6a 1.5 Robles del Rio** to DeDampiere

6b 1.5 DeDampiere to Borondo Road

6c 1.6 Borondo Road to Garland Park

**Hitchcock Canyon is the same location as Robles Del Rio

*Fisheries reach no. 6 
consists of three 

subreaches:

3

3.5

5.6

6a, b, c* 4.6

4

7

8
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Appendix H

WATER QUALITY



Appendix H.1
MPWMD Temperature Data Graphs for Carmel River

above San Clemente Reservoir, 1997-2003

















Appendix H.2
MPWMD Temperature Data Graphs for San Clemente Creek

above San Clemente Reservoir, 2003





Appendix H.3.  ENTRIX Surface Water and Porewater Characterization Results and Criteria Comparison, November 2002

Parameter Units CRS-0-01 WQO1 SCR-1-01 WQO1 CRG-1-01 WQO1 CRG-2-01 WQO1 CRS-2-01 WQO1 TribPond-1-01 WQO1 SCCG-1-01 WQO1 SCCG-2-01 WQO SCCS-2-01 WQO1

Antimony (An) ug/L <10 <10 <10 <10 <10 <10 <10 <10 <10
Arsenic (As) ug/L <1.0 <1.0 4.1 <1.0 <1.0 1.3 6.0 2.2 <1.0
Barium (Ba) ug/L 40 41 35 49 41 180 32 25 30
Beryllium ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cadmium (Cd) ug/L <0.50 2.9 <0.50 3.0 <0.50 2.6 <0.50 3.0 <0.50 3.0 <0.50 7.8 <0.50 2.9 <0.50 2.2 <0.50 2.2
Chromium (Cr) ug/L <2.0 234 <2.0 248 3.9 207 2.5 248 <2.0 248 4.7 708 2.5 234 <2.0 178 <2.0 172
Cobalt (Co) ug/L <10 <10 <10 <10 <10 <10 <10 <10 <10
Copper (Cu) ug/L <0.50 12 <0.50 13 <0.50 10 0.66 13 <0.50 13 <0.50 38 <0.50 12 <0.50 9.0 <0.50 8.6
Lead (Pb) ug/L <1.0 3.6 <1.0 3.9 <1.0 3.1 <1.0 3.9 <1.0 3.9 <1.0 15 <1.0 3.6 <1.0 2.5 <1.0 2.4
Mercury (Hg) ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Molybdenum (Mb) ug/L <10 <10 <10 <10 <10 <10 <10 <10 <10
Nickel (Ni) ug/L <2.0 69 <2.0 73 <2.0 61 2.2 73 <2.0 73 <2.0 217 <2.0 69 <2.0 52 <2.0 50
Selenium (Se) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Silver (Si) ug/L <0.20 6.2 <0.20 6.9 <0.20 4.7 <0.20 6.9 <0.20 6.9 <0.20 63 <0.20 6.2 <0.20 3.4 <0.20 3.2
Thallium (Th) ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Vanadium (Vn) ug/L <10 <10 <10 <10 <10 <10 <10 <10 <10
Zinc (Zn) ug/L <5.0 157 <5.0 167 5.0 138 <5.0 167 <5.0 167 <5.0 493 5.6 157 6.4 118 <5.0 114

pH Value pH units 8.1 6.5-9.0 8.1 6.5-9.0 6.7 6.5-9.0 6.5 6.5-9.0 8.3 6.5-9.0 7.6 6.5-9.0 6.9 6.5-9.0 6.6 6.5-9.0 6.9 6.5-9.0
Conductivity (EC) umhos/cm 310 NA 290 NA 280 NA 350 NA 320 NA 1200 NA 320 NA 280 NA 280 NA

Carbonate Alkalinity (CaCO3) mg/L 0 NA 0 NA 0 NA 0 NA 0 NA 0 NA 0 NA 0 NA 0 NA
Bicarbonatge Alkalinity (CaCO3) mg/L 150 NA 150 NA 160 NA 190 NA 150 NA 610 NA 170 NA 140 NA 130 NA
Total Alkalinity (CaCO3) mg/L 150 NA 150 NA 160 NA 190 NA 150 NA 610 NA 170 NA 140 NA 130 NA

Hardness (CaCO3) mg/L 140 NA 150 NA 120 NA 150 NA 150 NA 540 NA 140 NA 100 NA 96 NA
Total Dissolved Solids mg/L 200 NA 190 NA 180 NA 230 NA 200 NA 790 NA 210 NA 180 NA 180 NA

Nitrate (as N) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrite (as N) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chloride (Cl) mg/L 8 7.9 7.8 7.8 7.6 110 6.6 12 15
Sulfate (SO4) mg/L 32 32 3.8 10 33 31 11 4.7 6.7
Fluoride (F) mg/L 0.21 0.25 0.14 0.17 0.21 0.51 0.15 0.16 0.53
Calcium (Ca) mg/L 37 38 32 41 38 110 30 23 21
Magnesium (Mg) mg/L 13 13 8.8 12 13 66 16 11 10
Potassium (K) mg/L 3.1 3.1 3.4 3.1 3.0 7.0 4.2 2.4 2.7
Sodium (Na) mg/L 15 15 13 15 15 99 17 18 25
Iron (Fe) mg/L <0.05 1.0 <0.05 1.0 12 1.0 11 1.0 <0.05 1.0 <0.05 1.0 4.4 1.0 7 1.0 0.33 1.0
Manganese (Mn) mg/L <0.01 <0.01 1.8 0.75 <0.01 3.5 1.1 0.65 0.29

Ammonia Nitrogen (as N) mg/L <0.01 <0.01 0.4 1.5 0.17 0.9 0.38 0.57 0.22
1Water Quality Objective (WQO) for metals derived from CEPA; hardness-based chronic criteria for aquatic life.
WQO for Fe derived from CEPA.

Carmel River Arm Samples San Clemente Creek Arm Samples



Appendix H.4. Reservoir Fixed Station Water Quality Summary - Summer 2003 Drawdown
Daily Minimum, Maximum, and Mean Values of Temperature, Conductivity, Dissolved Oxygen, pH, and Turbidity

Date Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean
6/11/03 16.81 17.05 16.95 0.232 0.236 0.233 6.96 7.32 7.14 7.85 7.90 7.88 0.00 1.00 0.14
6/12/03 16.18 16.77 16.48 0.229 0.233 0.232 6.83 7.43 7.07 7.78 7.88 7.83 0.00 1.00 0.27
6/13/03 16.31 16.94 16.60 0.231 0.235 0.234 6.77 7.52 7.13 7.76 7.91 7.85 0.00 1.00 0.19
6/14/03 16.39 17.05 16.70 0.231 0.236 0.235 6.57 7.55 7.13 7.72 7.91 7.84 0.00 1.00 0.33
6/15/03 16.21 17.20 16.60 0.234 0.236 0.235 6.60 7.38 7.09 7.73 7.92 7.82 0.00 1.00 0.46
6/16/03 16.42 16.96 16.67 0.234 0.237 0.236 6.75 7.60 7.14 7.74 7.91 7.83 0.00 5.00 0.42
6/17/03 16.71 17.28 16.93 0.232 0.236 0.234 6.75 8.48 7.60 7.76 7.94 7.85 0.00 0.60 0.32
6/18/03 16.80 17.42 17.06 0.233 0.236 0.234 7.16 8.34 7.74 7.71 7.90 7.80 0.20 1.80 0.66
6/19/03 16.93 17.41 17.11 0.232 0.238 0.235 6.87 8.10 7.47 7.64 7.93 7.77 0.60 1.50 0.91
6/20/03 16.24 17.00 16.67 0.235 0.238 0.236 6.98 7.75 7.46 7.71 7.82 7.77 0.50 1.20 0.87
6/21/03 16.67 17.08 16.86 0.235 0.246 0.240 7.17 7.97 7.53 7.72 7.87 7.79 0.60 1.10 0.82
6/22/03 16.34 17.12 16.73 0.243 0.246 0.245 6.93 7.81 7.39 7.71 7.88 7.80 1.00 2.00 1.02
6/23/03 16.07 17.61 16.69 0.245 0.251 0.248 6.96 7.98 7.45 7.70 7.95 7.81 0.00 2.00 1.09
6/24/03 16.11 17.84 16.90 0.248 0.255 0.252 6.86 7.63 7.32 7.53 7.77 7.67 1.00 3.00 1.67
6/25/03 16.73 18.73 17.67 0.255 0.271 0.262 5.31 6.87 6.36 7.17 7.52 7.34 2.00 8.00 4.59
6/26/03 17.88 24.31 18.84 0.269 0.460 0.275 4.65 7.93 5.17 7.15 7.89 7.20 8.00 9.00 8.67
6/27/03 18.75 20.69 19.55 0.274 0.282 0.277 4.39 5.38 4.84 7.10 7.23 7.16 9.00 12.00 10.18
6/28/03 19.14 20.82 19.95 0.276 0.285 0.279 4.38 5.56 4.94 7.06 7.23 7.15 8.00 13.00 10.50
6/29/03 19.13 20.61 19.89 0.278 0.287 0.282 4.54 5.78 5.12 7.07 7.24 7.15 7.00 15.00 9.46
6/30/03 19.02 20.10 19.57 0.278 0.287 0.282 4.87 6.14 5.41 7.09 7.27 7.18 7.00 11.00 8.50
7/1/03 18.67 20.06 19.41 0.276 0.283 0.280 5.59 6.49 6.02 7.17 7.30 7.22 6.00 8.00 7.00
7/2/03 18.49 19.73 19.17 0.279 0.283 0.281 5.78 6.59 6.18 7.18 7.26 7.22 7.00 10.00 8.38
7/3/03 18.35 19.96 19.11 0.278 0.282 0.280 5.97 6.76 6.33 7.20 7.31 7.24 7.00 11.00 8.71
7/4/03 18.38 20.25 19.29 0.277 0.283 0.279 6.15 6.94 6.53 7.22 7.36 7.27 7.00 10.00 7.39
7/5/03 18.60 20.55 19.50 0.278 0.283 0.281 5.98 6.99 6.44 7.19 7.38 7.27 6.00 10.00 6.98
7/6/03 18.70 20.05 19.39 0.278 0.284 0.282 5.91 6.90 6.37 7.22 7.36 7.28 4.00 8.00 5.88
7/7/03 18.76 20.08 19.40 0.279 0.284 0.282 5.91 6.74 6.32 7.25 7.35 7.28 5.00 9.00 5.90
7/8/03 18.66 20.05 19.27 0.280 0.285 0.282 6.13 7.03 6.45 7.27 7.39 7.31 6.00 10.00 6.96
7/9/03 18.63 19.98 19.28 0.282 0.286 0.284 5.98 6.81 6.28 7.22 7.32 7.27 6.00 10.00 7.56
7/10/03 18.83 20.37 19.51 0.279 0.287 0.283 5.98 6.86 6.31 7.22 7.34 7.27 8.00 11.00 8.92
7/11/03 18.99 20.45 19.65 0.275 0.285 0.280 5.99 7.08 6.36 7.24 7.39 7.30 8.00 11.00 9.25
7/12/03 19.02 20.65 19.70 0.272 0.281 0.277 6.12 6.98 6.38 7.25 7.39 7.31 8.00 12.00 8.67
7/13/03 19.22 20.52 19.80 0.274 0.279 0.277 5.64 6.53 6.01 7.26 7.32 7.29 8.00 14.00 9.56
7/14/03 19.10 20.30 19.67 0.251 0.278 0.275 5.50 5.82 5.66 7.26 7.34 7.30 8.00 13.00 10.69
7/15/03 19.11 20.28 19.79 0.274 0.277 0.275 5.28 5.70 5.56 7.27 7.33 7.30 8.00 14.00 10.00
7/16/03 19.04 20.12 19.61 0.273 0.276 0.275 5.11 5.51 5.30 7.22 7.29 7.26 10.00 23.00 14.19

Turbidity (NTU)Temperature (C) Conductivity (mS/cm) Dissolved Oxygen (mg/L) pH



Appendix H.4. Reservoir Fixed Station Water Quality Summary - Summer 2003 (continued)
Daily Minimum, Maximum, and Mean Values of Temperature, Conductivity, Dissolved Oxygen, pH, and Turbidity

Date Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean

7/17/03 19.16 20.40 19.76 0.275 0.279 0.277 4.86 5.58 5.17 7.19 7.26 7.22 10.00 95.00 16.40
7/18/03 19.37 20.82 20.12 0.278 0.283 0.280 4.80 5.70 5.27 7.13 7.21 7.17 11.00 17.00 13.69
7/19/03 19.80 20.54 20.07 0.282 0.285 0.283 4.75 5.35 5.07 7.12 7.22 7.14 16.00 20.00 17.14
7/20/03 19.07 20.36 19.73 0.285 0.294 0.289 4.51 5.53 4.93 7.04 7.11 7.07 19.00 29.00 23.00
7/21/03 19.54 20.99 20.27 0.291 0.296 0.294 4.50 5.65 4.91 7.04 7.09 7.06 26.00 38.00 29.23
7/22/03 20.11 21.52 20.82 0.292 0.299 0.295 4.72 5.74 5.03 7.06 7.12 7.09 33.00 165.00 81.35
7/23/03 20.42 21.25 20.81 0.292 0.297 0.295 4.81 5.97 5.30 7.09 7.15 7.12 46.00 193.00 93.52
7/24/03 20.09 21.24 20.67 0.294 0.298 0.296 5.25 6.11 5.57 7.13 7.18 7.15 52.00 117 79.708
7/25/03 20.28 21.44 20.89 0.295 0.298 0.297 5.39 6.30 5.80 7.15 7.21 7.18 55.00 98.00 74.65
7/26/03 20.31 21.54 20.97 0.294 0.300 0.298 5.64 6.34 5.87 7.16 7.21 7.19 65.00 123.00 94.10
7/27/03 20.74 21.82 21.30 0.290 0.303 0.300 5.46 6.48 5.80 7.18 7.26 7.22 22.00 88.00 32.92
7/28/03 20.95 21.96 21.50 0.296 0.304 0.302 5.46 6.45 5.91 7.19 7.24 7.22 13.00 25.00 17.10
7/29/03 20.94 21.75 21.32 0.301 0.304 0.303 5.84 6.46 6.06 6.94 7.26 7.20 13.00 23.00 15.15
7/30/03 20.64 21.35 21.01 0.301 0.304 0.302 5.82 6.53 6.14 7.04 7.08 7.05 15.00 16.00 15.33
7/31/03 20.38 20.98 20.62 0.299 0.303 0.302 5.95 6.81 6.27 7.06 7.11 7.08 14.00 16.00 14.65

Turbidity (NTU)Temperature (C) Conductivity (mS/cm) Dissolved Oxygen (mg/L) pH



Appendix Table H.5. Reservoir Fixed Station Water Quality Summary - Summer 2004 Drawdown
Daily Minimum, Maximum, and Mean Values of Temperature, Dissolved Oxygen, and Turbidity

Date Min Max Mean Min Max Mean Min Max Mean
5-May 15.78 16.74 16.16 7.11 8.25 7.69 0 0 0
6-May 15.63 16.57 15.99 7.16 8.27 7.66 0 2 0
7-May 15.58 16.31 15.90 7.11 8.28 7.62 0 0 0
8-May 15.92 16.82 16.25 7.30 8.18 7.65 0 0 0
9-May 15.79 16.74 16.11 7.05 8.34 7.55 0 0 0

10-May 15.75 17.08 16.28 7.15 8.22 7.70 0 0 0
11-May 15.87 16.84 16.27 7.34 8.70 7.84 0 0 0
12-May 15.42 17.07 16.16 6.92 8.28 7.60 0 3 0
13-May 15.40 17.18 16.22 7.13 8.16 7.64 0 1 0
14-May 15.74 17.38 16.48 7.41 8.11 7.66 0 0 0
15-May 16.11 17.56 16.74 6.85 7.91 7.31 0 1 0
16-May 15.96 17.20 16.71 6.16 7.52 6.72 0 3 0
17-May 16.23 17.45 16.80 6.33 7.09 6.73 0 1 0
18-May 16.05 17.47 16.87 6.11 6.96 6.61 0 6 2
19-May 15.95 17.45 16.78 6.18 6.95 6.68 0 6 3
20-May 16.43 17.39 16.93 6.36 6.93 6.66 1 4 2
21-May 16.51 17.71 17.02 6.28 6.76 6.52 2 7 4
22-May 16.57 18.00 17.21 6.18 6.76 6.54 3 8 6
23-May 16.73 17.81 17.17 6.03 6.80 6.33 6 9 8
24-May 16.79 18.09 17.23 6.00 6.66 6.17 - - -
25-May 16.88 17.44 17.45 6.15 7.06 6.90 2 3 2
26-May 16.92 18.86 17.73 6.00 6.66 6.25 2 4 3
27-May 17.36 19.30 18.19 5.69 6.45 6.03 2 4 3
28-May 17.85 19.14 18.28 4.84 5.89 5.46 4 8 5
29-May 17.30 18.85 18.03 4.69 5.92 5.11 6 8 7
30-May 17.00 18.96 18.00 5.10 6.21 5.66 8 10 9
31-May 17.42 19.49 18.32 5.05 6.17 5.48 8 11 9

1-Jun 17.46 19.04 18.33 5.04 5.84 5.31 10 14 12
2-Jun 17.61 19.46 18.50 4.84 5.44 5.20 11 14 12
3-Jun 18.10 19.79 18.84 4.77 5.85 5.51 8 13 12
4-Jun 18.08 20.16 18.97 4.21 5.94 5.03 8 11 10
5-Jun 18.13 20.69 19.17 4.39 5.91 5.03 9 13 10
6-Jun 18.40 20.78 19.40 4.36 5.96 5.09 12 16 14
7-Jun 18.64 20.28 19.36 4.77 6.26 5.50 11 18 16
8-Jun 18.37 19.56 18.79 4.71 6.39 5.24 11 13 12
9-Jun 17.88 19.58 18.63 5.18 6.03 5.49 12 16 14

Turbidity (NTU)Temperature (C) Dissolved Oxygen (mg/L)



AppendixH.7
MPWMD Temperature Data Graphs for Bottom

of San Clemente Reservoir, 1998-2003















AppendixH.8
MPWMD Temperature Data Graphs for Fish ladder, 1997-2003















    2003 Daily Average Water Quality, First Riffle  2004 Daily Average Water Quality, First Riffle

Temp (C) DO (mg/L) Turbidity (NTU) Temp (C) DO (mg/L) Turbidity (NTU)
16-Jun 19.11 9.00 1.3 6-May 16.0 9.5 1.6
17-Jun 18.17 8.97 1.9 7-May 15.7 9.6 0.9
18-Jun 17.71 8.95 2.1 8-May 16.3 9.6 1.7
19-Jun 17.22 9.00 2.4 9-May 15.7 9.4 0.8
20-Jun 16.65 9.25 2.6 10-May 16.2 9.5 0.5
21-Jun 17.18 9.26 2.2 11-May 16.3 9.6 1.3
22-Jun 16.03 9.00 2.8 12-May 16.0 9.6 1.0
23-Jun 16.40 9.37 3.6 13-May 16.1 9.6 1.3
24-Jun 16.72 9.31 4.7 14-May 16.3 9.5 1.9
25-Jun 17.72 9.01 9.6 15-May 16.5 9.5 1.6
26-Jun 18.72 8.70 17.4 16-May 16.3 9.5 2.8
27-Jun 19.53 8.50 14.5 17-May 16.5 9.4 1.9
28-Jun 19.84 8.56 14.4 18-May 16.5 9.4 2.3
29-Jun 19.71 8.62 12.8 19-May 16.3 9.4 2.2
30-Jun 19.37 8.68 13.5 20-May 16.6 9.3 2.0

1-Jul 19.17 8.78 14.1 21-May 16.6 9.6 2.4
2-Jul 18.91 8.85 14.8 22-May 17.0 9.2 2.5
3-Jul 18.75 9.00 11.8 23-May 16.8 9.3 3.5
4-Jul 18.89 9.05 10.7 24-May 17.0 8.9 4.1
5-Jul 19.09 9.06 10.9 25-May 17.1 8.9 4.5
6-Jul 18.99 9.10 11.1 26-May 17.4 8.8 5.8
7-Jul 19.02 9.27 10.7 27-May 17.9 8.9 6.4
8-Jul 18.82 9.42 11.8 28-May 18.0 9.0 7.5
9-Jul 18.95 9.11 12.5 29-May 17.6 8.9 9.6

10-Jul 19.28 8.90 11.9 30-May 17.5 9.0 10.6
11-Jul 19.34 8.86 10.2 31-May 17.8 8.9 11.8
12-Jul 19.51 8.83 9.6 1-Jun 17.8 8.9 11.7
13-Jul 19.39 8.91 9.9 2-Jun 18.2 8.9 11.8
14-Jul 19.44 9.39 9.4 3-Jun 18.4 8.8 12.1
15-Jul 19.45 9.33 9.7 4-Jun 18.4 8.6 11.6
16-Jul 19.31 9.32 9.6 5-Jun 18.6 8.5 11.3
17-Jul 19.57 9.34 10.4 6-Jun 18.7 8.6 11.3
18-Jul 19.91 9.23 13.2 7-Jun 18.9 8.5 11.4
19-Jul 19.78 9.06 16.4 8-Jun 18.3 8.7 12.3
20-Jul 19.37 9.19 23.4 9-Jun 18.2 8.9 11.6
21-Jul 20.03 9.13 26.2 10-Jun 18.6 8.7 12.0
22-Jul 20.43 8.85 24.3
23-Jul 20.32 8.89 21.4
24-Jul 20.19 9.05 19.3
25-Jul 20.38 9.04 17.3
26-Jul 20.39 8.99 15.8
27-Jul 20.81 8.98 15.0
28-Jul 20.96 8.8 15.2
29-Jul 20.78 8.83 15.7
30-Jul 20.59 9.05 16.0
31-Jul 20.33 9.05 15.8

Appendix H.9.  Daily Average Temperature, Dissolved Oxygen and Turbidity, 2003 and 2004 Drawdowns.
First Riffle Below San Clemente Dam in the Carmel River.



Temperature (C) DO (mg/L) Turbidity (NTU) Temperature (C) DO (mg/L) Turbidity (NTU)
11-May 16.1 9.2 0.5 15.7 9.3 1.1
12-May 16.2 9.5 0.6 16.9 9.3 1.2
17-May 16.4 9.1 2.2 17.0 9.0 1.7
20-May 16.3 9.3 2.5 16.1 9.3 2.6
23-May 16.5 8.9 3.3 16.3 9.1 2.7
26-May 18.2 8.7 4.1 19.1 8.9 3.2
29-May 16.8 8.8 8.5 16.6 9.0 6.1

1-Jun 18.6 8.7 8.6 19.6 9.0 4.5
5-Jun 17.2 8.4 9.9 16.4 8.5 6.5
7-Jun 19.5 8.3 9.2 20.4 8.9 6.0

10-Jun 17.8 8.6 11.9 17.4 8.6 8.6

Appendix H.10.  2004 Temperature, Dissolved Oxygen and Turbidity Values Collected near Old Carmel River Dam Bridge (OCRD) and 
Sleepy Hollow Ford During Drawdown Period

OCRD Sleepy Hollow Ford



Appendix H.11
MPWMD Water Quality Data Summary Tables at SHW, 1991-2003

















Appendix H.11
MPWMD Water Quality Data Summary Tables at SHW, 1991-2003

















Appendix H.12
MPWMD Continuous Temperature Data Graphs at SHW, 1996-2003
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1. INTRODUCTION 
 
The alternatives that are being considered to bring San Clemente Dam into compliance with 
California Division of Safety of Dams (DSOD) seismic safety standards include (1) thickening 
the existing approximately 80-foot high concrete arch dam (Dam Thickening Alternative), and 
(2) constructing a 19-foot deep notch in the dam that would to provide the necessary structural 
stability (Dam Notching Alternative).  The existing reservoir is nearly filled with sediment; the 
most recent bathymetric surveys indicate that there is only about 100 ac-ft of available water 
storage, much of which is located in the San Clemente arm of the reservoir.  Under the Dam 
Thickening Alternative, the water- and sediment-storage characteristics of the existing reservoir 
would remain essentially as they are today.  Under the Dam Notching Alternative, the sediment 
above the elevation of the notch invert (Elevation 516) would be removed prior to constructing 
the notch to prevent unacceptable downstream sedimentation impacts.  
 
Under both of these alternatives, a properly functioning fish ladder would be necessary to 
provide steelhead passage.  The existing fish ladder at the dam, which was constructed in the 
1920s, does not conform to current fish ladder criteria promulgated by the California Department 
of Fish and Game (CDFG) and the Southwest Region of NOAA Fisheries (NOAA-SWR) 
(FishPro and Entrix, 2003).  FishPro and Entrix (2003) prepared a conceptual design for a new, 
vertical slot fish ladder for the Dam Thickening Alternative that would meet these criteria 
(Figures 1 and 2).  To ensure that the ladder functions properly and that fish can pass through 
the dam into the upstream river, it will be necessary to maintain an open channel from the 
ladder inlet into the main river channel that crosses the surface of the upstream reservoir 
deposits.  Because the invert of the proposed ladder is below the level of the sediment deposits, 
it is probable that sediment eroded from the upstream channel will be carried to the ladder, 
which could either block the entrance or pass into the ladder, affecting its hydraulic performance 
and effectiveness for fish passage.  As a result, a sluice gate has been proposed that could be 
used to periodically flush sediment away from the ladder and provide flows and sediment 
transport capacity sufficient to maintain the desired open-channel conditions upstream from the 
dam. 
 
Mussetter Engineering, Inc. (MEI) was retained by MWH Americas, Inc. (MWH) to assist the 
San Clemente Dam Seismic Retrofit EIS Team in identifying a reasonable configuration for the 
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sluice gate, and to evaluate the potential behavior of the sluice gate, fish ladder and upstream 
channel under a range of hydrologic conditions.  Results from the evaluation will be used by the 
team to develop an operations plan for the sluice gate that will provide adequate passage for 
upstream migrating Steelhead, while minimizing sedimentation problems in the fish ladder. 
 
2. SLUICE GATE CONFIGURATION 
 
Several configurations were considered for the sluice gate with the objective of providing a gate-
opening size that would be practical and economical to construct, but would still be of sufficient 
size to erode the channel upstream from the gate and fish ladder rapidly enough to achieve the 
sediment flushing needs within a relatively short period of operation (assumed for purposes of 
this study to be on the order of 8 to 24 hours).  Based on guidance from MWH, it was concluded 
that a gated, circular outlet would be the most practical (Vik Iso-Ahola, personal communication, 
December 2005).  MWH also indicated that gate diameters up to 15 feet could potentially be 
feasible, and a 20-foot diameter opening would probably be the absolute maximum size that 
could be used, although there is considerable uncertainty about the feasibility of the larger 
sizes. 
  
The sluice gate would function by eroding sediment from the vicinity of the fish ladder and 
creating a channel that would be incised into the upstream reservoir deposits.  As a result, the 
gate should be constructed as close as possible to the fish ladder, subject to structural 
considerations, and the invert would be set below the invert of the ladder inlet.  Again, based on 
guidance from MWH engineers, it was concluded that the minimum acceptable distance 
between the ladder and sluice gate would be approximately one diameter of the gate (i.e., for a 
10-foot diameter gate, the edge of the gate and edge of fish ladder would be minimum 10 feet 
apart.)  For purposes of this analysis, it was assumed that the incised channel in the vicinity of 
the sluice gate opening would have a bottom width of approximately 10 feet, with sideslopes of 
about 15 degrees (3.73H:1V), which is consistent with the combination of saturated angle of 
repose for the relatively fine-grained, noncohesive sediment and the tendency for the bed in this 
area of the channel to widen once it reaches the baselevel provided by the sluice gate invert. 
 
The hydraulic capacities of four possible sluice gate diameters (5, 10, 15, and 20 feet) were 
initially evaluated to identify the size that would be most likely to meet the objectives (Figure 3).  
Based on the assumed channel geometry, the gates were set at approximately 1.5, 3.0, 4.0, 
and 5.5 feet below the invert of the fish ladder inlet, respectively, for the four diameters. As 
indicated in Figure 3, the 5-foot diameter gate would have capacity of only about 125 cfs when 
the upstream water surface is at the top of the pipe and the total capacity at the point where flow 
would begin to spill over the principal spillway would be only about 225 cfs, assuming that the 
fish ladder is closed during sluicing operations.  At flows greater than 125 cfs, the channel 
upstream from the sluice gate inlet would be increasingly affected by backwater with increasing 
discharge; thus, the range of effective sluicing discharges would be very small.  The 5-foot 
diameter gate is, therefore, not viable. 
 
For the 10-foot diameter gate, the top of the gate would be slightly above the invert of the 
principal spillway (Figure 4), and the capacity of the gate would be about 675 cfs when the 
head is sufficient for flow over the spillway. Because the head available to drive flow through the 
sluice gate rises very slowly with increasing discharge above this level, the potential for 
significantly larger flows through the sluice gate is limited.  With a reservoir water-surface 
elevation of 527 feet (2 feet above the spillway invert), for example, the discharge through the 
sluice gate would be only 750 cfs and the discharge over the spillway would be about 1,250 cfs 
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(i.e., the total discharge in the river would be about 2,000 cfs).   Based on the 41-year mean 
daily flow record from the CVSIM model that was used for the previous sediment-transport 
modeling studies (MEI, 2002 and 2003), flows equal or exceed 675 cfs about 6.2 percent of the 
time (about 11 days per year, on average) during the December 1 and May 31 fish passage 
period (FishPro and Entrix, 2003), and they equal or exceed 300 cfs about 15.8 percent of the 
time (about 28 days per year) during that period (Figure 5).  (Mean daily flows of 2,000 cfs only 
occur about 1 percent of the time during the fish passage period.)  Flows in the range of 300 to 
700 cfs should be sufficient to cause substantial erosion of sediments that build up near the fish 
ladder entrance, and they occur relatively frequently; thus, the 10-foot diameter gate appears to 
have potential for an effective gate size. 
 
With 15- and 20-foot diameter gates, the discharge through the gate would be about 1,255 and 
1,950 cfs, respectively, when flow begins over the principal spillway.  Mean daily flows equal or 
exceed these levels about 2.4 percent of the time (4 days per year) and about 1 percent of the 
time (1.9 days per year) during the fish passage period.  While either diameter sluice gate could 
potentially be effective at flushing sediment from the fish ladder entrance, they would likely be 
very expensive to construct due to their large size. 
 
Based on the above analysis, the potential behavior of the upstream channel with the 10-foot 
diameter sluice gate was evaluated in more detail, as described in the following sections. 
 
3. SEDIMENT-TRANSPORT EVALUATION OF 10-FOOT 

DIAMETER SLUICE GATE 
 
A simplified, one-dimensional sediment-transport model was developed to assess the 
aggradation/degradation characteristics of the channel that will develop in the reservoir deposits 
upstream from the sluice gate.  One version of the model was used to evaluate the rate and 
longitudinal distance over which the upstream channel will develop, and the quantity of 
sediment delivered to the downstream river, under a range of potential sluicing discharges.  For 
these analyses, it was assumed that the fish ladder would be closed during sluicing operations.  
A second version of the model was applied to assess the rate at which the incised channel 
would backfill (and, thus, the rate at which sediment would tend to build up near the fish ladder 
entrance), during subsequent periods when the sluice gate is closed and the fish ladder is 
operating.  In addition, the sediment-transport capacity of the Carmel River downstream from 
the dam was compared with the amount of sediment delivered through the sluice gate at various 
discharges to assess the potential extent and duration of sediment deposition during sluicing 
operations.   
 
3.1. Description of Modeling Approach 
 
The sediment-transport model was developed by linking a sediment-routing and channel 
evolution algorithm with a 1-D hydraulic model in a manner that allows adjustment of the 
upstream channel geometry on a time-step by time-step basis.  In general, the model functions 
by computing the hydraulic conditions for the initial channel configuration and sluice gate 
opening, computing the sediment transport capacity of the upstream channel using these 
hydraulic results, adjusting the upstream channel geometry based on the difference between 
the transport capacity and supply from the next upstream cross section, and then repeating the 
process for the duration of the simulation. 
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The Corps of Engineers (Corps) HEC-2 model was used for the hydraulic calculations (USACE, 
1990) because it can be more easily linked to the sediment routing algorithms in an automated 
computer code than the HEC-RAS model that is currently used for most 1-D hydraulic 
calculations.  Although HEC-2 is no longer supported by the Corps, it produces results that are 
comparable to the Windows-based HEC-RAS model for the conditions being analyzed here.  
The insure that the results are, in fact, comparable, several test runs were made in fixed-bed 
mode, and the results compared to those from a HEC-RAS model with identical geometry.   
 
Sediment-transport capacities were estimated in the model using the Meyer-Peter, Müller bed-
load equation (Meyer-Peter, Müller, 1948) linked to the Einstein integral for the suspended bed-
material load (Einstein, 1950).  This method has been used effectively in many previous studies 
(Vanoni, 1977; Simons, Li & Associates, Inc., 1982), and it is been shown to predict sediment-
transport capacities that are within the correct range for the conditions being analyzed here 
(Mussetter et al., 1994).  This method is also comparable to the MPM/Toffaleti relationship that 
was used in the previous modeling studies for the San Clemente Dam retrofit project (MEI, 2002 
and 2003).  Hydraulic information necessary to apply the sediment-transport equations was 
taken from the HEC-2 model results during each time-step in the simulation.  A representative 
bed-material sediment gradation was developed by averaging the gradations for Zones 6, 7, 
and 8 from the stratigraphic profiles that were developed from the reservoir sediment 
characterization study that was performed for MEI (2003) (Figure 6).  The representative 
gradation has a median (D50) size of about 0.7 mm, it consists of about 85 percent sand and 15 
percent medium to fine gravel, with maximum size of about 30 mm (Figure 7)  
 
For the initial configuration, it was assumed that the front of the reservoir sediment deposits will 
have prograded essentially to the dam face, and a short section of incised channel immediately 
upstream from the sluice gate and fish ladder was assumed to provide initial numerical stability 
in the model.  This channel had a trapezoidal shape with 10-foot bottom width and 3.73H:1V 
side slopes (Figure 4), and the longitudinal bed slope in the upstream direction was set at about 
3.7H:1V (Figure 8).  The initial-conditions cross sections, thus, rapidly become shallower and 
narrower in the upstream direction (Figure 9).  To provide a reasonable approximation of the 
flow and sediment-transport conditions leading to the incised channel on the surface of the 
reservoir sediment deposits, a typical channel with a depth of about 2 feet, topwidth of about 25 
feet and bed slope of 0.001, similar to the slope of the existing reservoir deposits, was assumed 
(Figure 7, XS5).  It should be noted that the model results are very insensitive to the assumed 
configuration of the upstream, unincised channel because the transport capacity of the incised 
channel that develops during the sluicing operations is typically much higher than the inflowing 
sediment load. 
  
The downstream control for the hydraulic model was established based on the rating curves that 
were discussed in the previous section (Figure 3), and channel encroachments were applied at 
the downstream cross sections to represent flow convergence into the sluice gate opening.  
Manning’s n-values of 0.03 and 0.045 were used for the main channel and overbanks, 
respectively, to account for the energy loss characteristics of the incised and upstream 
channels. 
 
During the incision process, the cross sections were adjusted to account for the estimated 
volume of erosion during each time-step by assuming a minimum bottom width of 10 feet and 
retaining the 3.7H:1V sideslopes; thus, the channel top width increases within increasing 
incision (Figure 10).  For aggrading cross sections, it was assumed that the bottom of the 
channel would fill-in horizontally between the toe of the banks; thus, channel narrowing was not 
allowed under aggrading conditions.  
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3.2. Evaluation of Potential Sluicing Operations 
 
The effects of sluicing operations were evaluated by making 10 separate simulations with 
constant discharges ranging from 100 and 1,000 cfs in 100-cfs increments.  Each simulation 
was run for a 24-hour sluicing period, and the upstream channel profile and quantity of sediment 
delivered through the sluice gate were tracked on an hourly basis throughout the simulation.  
 
The results indicate that the total quantity of sediment eroded from the reservoir and passed into 
the downstream river during the 24-hour sluicing period would range from about 1.8 ac-ft with a 
constant discharge of 800 cfs to about 9.9 ac-ft at a constant discharge of 400 cfs (Figure 11).  
The results also indicate that the maximum erosion (and thus, maximum potential sluicing of 
sediment from the vicinity of the fish ladder inlet) occurs in the range of flows between about 
300 and 600 cfs.  At lower discharges, the hydraulic conditions in the incising channel are 
favorable for sediment sluicing, but the amount of flushing is limited by the quantity of flow.  At 
discharges above about 600 cfs, backwater caused by the limited capacity of the sluice gate 
reduces the hydraulic energy in the incising channel; thus limiting the sluicing potential.  A 
similar relative relationship between the amount of sediment sluiced from the reservoir and the 
discharge occurs at other times during the simulation, but the total amount is obviously 
controlled by the length of time (Figure 12).  During an 8-hour period, for example, about 4.5 
ac-ft of sediment would be flushed from the reservoir at discharges in the range of 300 to 600 
cfs, but only about 1 ac-ft would be removed at discharges in the range of 800 to 1,000 cfs. 
 
The simulations indicate that the channel will incise very rapidly in the upstream direction early 
in the simulation, with the rate decreasing with time as the gradient of the incised channel 
decreases (Figures 13 through 17).  The model results indicate that the upstream end of the 
incision would be about 1,600 feet upstream from the sluice gate after 8 hours at a constant 
discharge of 100 cfs, increasing to about 2,200 feet at 300 cfs and to about 2,900 feet at 500 
cfs.  At 800 cfs, the incision would be only about 320 feet upstream from the gate inlet after 2 
hours, and it would remain at essentially this location due to the backwater effects described 
above.  The ultimate control on the amount of incision in the area just upstream from the sluice 
gate inlet is controlled by the water-surface elevation at the inlet.  
 
3.2.1. Impacts of Downstream River 
 
The sediment sluicing operations will cause a short-term increase in the sediment load to the 
downstream river.  The potential impact of the increased load was evaluated by initially 
comparing the rate at which the sediment will be delivered through the sluice gate for the 
various sluicing discharges with the transport capacity of the downstream river.  To facilitate the 
comparison, transport capacity rating curves for the first two 0.5-mile segments of the river 
immediately downstream from the dam were developed based on reach-averaged hydraulic 
conditions predicted by the HEC-RAS model developed for MEI (2003) and the size-gradation of 
the eroded sediments (Figure 18).  The model results indicate that the sediment outflow from 
the sluice gate will exceed the downstream transport capacity of the river by a factor of 2.5 to 3 
during the early part of the sluicing operations at discharges up to about 600 cfs, but the river 
would be capable of transporting all of the delivered sediment at discharges above about 800 to 
900 cfs (Figure 19).  After 8 hours of sluicing, the sediment outflow from the sluice gate will 
decrease to substantially less than the transport capacity of the river at discharges above about 
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250 cfs.  After 24 hours of sluicing, the sediment passing through the sluice gate will be less 
than the capacity of the river at all discharges greater than about 150 cfs. 
 
To assess the potential for sediment accumulation in the 1-mile reach downstream from the 
dam, the sediment outflow from the sluice gate was compared to the transport capacity of the 
river on a time-step by time-step basis.  The comparison indicates that worst-case conditions for 
a sluicing operation of 8 hours duration occur at a sluicing discharge of 200 cfs, where about 1.9 
ac-ft of sediment would accumulate in the 0.5-mile reach downstream from the dam after about 
8 hours (Figure 20).  At this discharge, most of the sediment would be removed after about 16 
hours as the sediment load from the sluice gate decreases to less than the capacity of the 
downstream river.  The amount of sediment accumulation and the time required to transport it 
from the downstream reach decreases with increasing discharge.   
 
For a 24-hour sluicing operation, worst-case conditions occur at a discharge of 100 cfs, where 
about 3.0 ac-ft of sediment would have accumulated the 0.5-mile reach downstream from the 
dam at the end of the sluicing period (Figure 21).  If the discharge over the spillway remained at 
100 cfs after the sluice gate is closed, most of the sediment would be moved through the reach 
over the next approximately 24-hour period.  Similar to the 8-hour scenario, the maximum 
amount of sediment accumulation and the time required to move it through the downstream 
reach decreases with increasing discharge. 
 
The rating curves in Figure 18 indicate that the transport capacity of the reach extending from 
about 0.5 to 1.0 miles downstream from the dam is somewhat higher than the reach 
immediately downstream from the dam; thus, significant sediment accumulation is not 
anticipated in this portion of the reach.  It should be noted, however, that the sediment loads will 
increase during the period when the sluice gate is operating and the increased sediment load is 
being moved through the upstream reach.  As a result, there will likely be increased amounts of 
sediment in low energy zones that occur on the downstream side of large boulders and other 
flow obstructions, and in eddy zones along the margins of the channel.  This effect will also 
occur in reaches farther downstream, but the relative impact will decrease with increasing 
distance from the dam. 
 
3.2.2. Depth and Velocity Profiles During Sluicing 
 
Hydraulic conditions in the pool and incised channel upstream from the dam during the sluicing 
operations were evaluated to provide information that can be used to assess potential impacts 
to steelhead that are present in the area.  The evaluation was performed by importing the 
modeled channel geometry in the reservoir after 2, 4, and 8 hours of sluicing at discharges of 
300, 500, and 800 cfs into an HEC-RAS model and running to model to determine the cross- 
sectionally averaged velocities and maximum depths along the reach (Figures 22 through 27).  
Flow depths at the sluice gate inlet range from about 5.7 feet at a sluicing discharge of 300 cfs 
to about 11 feet at 800 cfs.  In the incised reach, the flow depths range from 1.7 feet to about 
3.4 feet at 300 cfs, from 2.2 feet to 4.5 feet at 500 cfs and from 2.5 to 11 feet at 800 cfs.  In the 
reach upstream from the incision, the depths range from about 1.9 feet at 300 cfs to 2.7 feet at 
800 cfs.   
 
The velocity profiles (Figures 25 through 27) indicate the maximum velocity typically occurs near 
the inlet of the sluice gate, ranging from 6.3 fps (8 hours) to 7.3 fps (2 hours) at a sluicing 
discharge of 300 cfs, and 7.6 fps (4 hours and 8 hours) to 8.5 fps (2 hours) at 500-cfs 
simulation.  The maximum velocity at 800 cfs is only about 3.7 fps due to the backwater 
conditions created by the hydraulic control at sluice gage inlet.  At sluicing discharges of 300 
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and 500 cfs, the velocity generally decreases in the upstream direction through the incised 
portion of the channel.  The locally high velocities indicated by the spikes in the velocity profiles 
occur at the downstream limit of the headcut, where the overbank flows in the less incised 
portions of the reach are drawn into the incised channel.  Maximum velocities at these locations 
range from 5.2 fps (300-cfs simulation at 2 hours) to about 6 fps (500-cfs simulation at 2 hours).  
Under the 800-cfs simulation, relatively low velocities occur through the pool within 100 feet of 
the sluice gate inlet, with somewhat higher velocities in the range of 3.3 to 3.5 fps across the 
crest of the headcut.  
 
3.3. Backfill Potential during Non-sluicing  Periods  
 
The potential rate at which the incised channel resulting from the sluicing operations will re-fill 
was evaluated by modifying the downstream boundary conditions in the hydraulic model to 
reflect the discharge capacity rating curve for the fish ladder rather than the rating curve for the 
sluice gate (Figure 3), and re-running the model for periods of up to 20 days duration for a range 
of discharges up to the capacity of the fish ladder.  The incised channel after 8 hours of sluicing 
operations at 500 cfs was used as the initial channel geometry for these simulations.  Results 
for the simulation with a discharge of 40 cfs passing through the fish ladder indicate that the 
front of the aggradation would prograde to near the fish ladder inlet in 5 to 6 days (Figure 28).  
The short duration over which this occurs is due, in part, to the relatively low water-surface 
elevation at the fish ladder inlet that allows continued incision at the head of the incised channel 
and transfer of the eroded sediment to the downstream end of the incised reach, even after the 
sluice gate is closed.  At 60 cfs, flow would just begin to occur over the spillway, and the 
backwater would extend about 2,000 feet upstream in the incised channel (Figure 29).  Under 
these conditions, the aggradation will prograde to near the fish ladder inlet within about 10 days.   
A total flow in the river of about 800 cfs would be required to pass 70 cfs through the fish ladder 
(Figure 3).  Under these conditions, the reservoir water surface would be at about 526.7 feet, or 
about 1.7 feet above the crest of the principal spillway.  Model simulations for these conditions 
indicate that a minimum of 15 to 20 days would be required for the sediment deposits in the 
incised channel to prograde to the vicinity of the fish ladder inlet. 
 
4. SUMMARY AND RECOMMENDATIONS 
 
A range of possible configurations for a sluice gate that could be used to flush sediment away 
from the inlet of the fish ladder that would be required under the Dam Thickening and Dam 
Notching Alternatives were evaluated to identify an appropriate configuration that would meet 
the sluicing objective, and would be practical and economical to construct.  An initial evaluation 
of hydraulic capacities and the associated reservoir elevations indicates that a 10-foot diameter 
sluice gate with the invert about 3 feet below the invert of the fish ladder inlet would achieve this 
objective.  A simplified sediment routing model was developed to analyze the behavior of the 
sluice gate over a range of possible sluicing discharges up to about 1,000 cfs .  Results from the 
model indicate that a channel would rapidly incise into the upstream reservoir deposits at 
discharges up to about 800 cfs, and the incision would progress upstream at rates that depend 
on the total discharge in the river and the reservoir water-surface elevation.  Other specific 
conclusions from the modeling include the following: 
 
1. The rate of upstream progression of the incised channel depends on the discharge in the 

river, the hydraulic capacity of the sluice gate, and the resulting water-surface in the 
reservoir.  For the discharges that were analyzed, the most rapid upstream progression 
occurs at about 500 cfs.  At this discharge, the upstream end of the incision would be 
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located about 2,000 feet upstream from the dam after about 4 hours, about 2,900 feet 
upstream in 8 hours and about 1 mile upstream after 24 hours of sluicing operations.  The 
incision rates are slower at lower discharges because they are limited by the amount of 
water that is available to move the sediment.  The rates also decrease at higher 
discharges because of the backwater effects caused by the increasing water-surface 
elevation in the reservoir. 

2. Based on the total quantity of the sediment that could be eroded from the reservoir, and 
thus the amount that would be evacuated from the channel feeding to the fish ladder over 
various durations of sluicing operations, the most effective range of sluicing discharges for 
the 10-foot diameter sluice gate is in the range of 300 to 600 cfs.  For the reasons 
described in the previous item, the erosion potential diminishes rapidly at both higher and 
lower discharges.  In the optimum range of discharges, about 4.5 ac-ft of sediment could 
be eroded over an 8-hour sluicing period, increasing to 9.5 to 10 ac-ft over a 24-hour 
period.   

3. Based on the 41-year record of mean daily flows from the CVSIM modeling that was used 
in the previous sediment routing studies (MEI, 2003 and 2003), the optimum range of 
sluicing discharges occurs for 7 to 16 percent of the time, on average, during the fish 
passage period that generally extends from December 1 through May 31.  This duration 
equates to about 11 to 28 days, during the 180-day period, on average.  Of course, in wet 
years, this range of flows may occur for substantially longer periods of time and in dry 
years, it may occur for substantially shorter periods of time. 

4. The sediment eroded from the reservoir will cause a temporary increase in the 
downstream sediment loads, and for the range of potential sluicing discharges up to 500 
to 600 cfs, the sediment will temporarily accumulate in the reach immediately downstream 
from the dam.  This sediment will typically be in the sand and fine gravel-size range; thus, 
the river will be capable of re-entraining and transporting the material farther downstream 
relatively rapidly.  Of the sluicing discharges that were considered in the analysis, worst-
case conditions for downstream sediment accumulation occur at 200 cfs for an 8-hour 
sluicing operation and at 100 cfs for a 24-hour operation.  For the 8-hour operation, about 
1.9 ac-ft of sediment will have accumulated in the approximately 0.5-mile reach 
downstream from the dam after 8 hours, and most of the accumulated sediment would be 
re-entrained and moved downstream within about 16 hours.  For a 24-hour operation, 
about 3 ac-ft of sediment would accumulate in this reach and most of this sediment would 
be re-entrained and removed from the reach after an additional 24 hours.   

5. The results described in the previous item are based on the assumption that the indicated 
sluicing discharge would continue to pass over the principal spillway for the amount of 
time necessary to remove any accumulated sediment from the stilling pool at the base of 
the dam.  As a result, flows into the fish ladder should be limited through this period to 
insure that most of the flow passes over the spillway, because discharges from the fish 
ladder enter the river downstream from the stilling pool. 

6. The sluicing operations will cause a temporary increase in sediment loads in the 
downstream river, with the magnitude of the effects diminishing with increasing distance 
downstream from the dam due to the effects of both temporary and more permanent 
storage of the relatively fine-grained sediment in eddy zones and other low energy areas 
along the reach.   

7. The estimated baseline sediment yield to San Clemente Reservoir averages about 16.5 
ac-ft per year, and results from the baseline conditions modeling from the previous 
analysis indicate that an average of about 12.2 ac-ft of sediment would pass over the dam 
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during the 41-year simulation period under the Dam Thickening Alternative (Figure 30, 
MEI, 2003 and 2005).  The maximum sediment load from the sluicing operations of about 
9.5 to 10 ac-ft over a 24-hour period, therefore, represents about 60 percent of the annual 
sediment load to the downstream river under the Complete Dam Removal Alternative, and 
about 80 percent of the average annual load under the Dam Thickening Alternative.  
Although the initial incision into the reservoir deposits during sluicing operations will cause 
a temporary increase in the total sediment load to the downstream river, the total load 
passing the dam over the long-term will be similar to that under the Complete Dam 
Removal Alternative, because the incised channel will store sediment during intervening 
periods when the sluice gate is closed. 

8. Evaluation of the rate at which the incised channel will refill after the sluice gate is closed 
at the end of each sluicing period indicates that at relatively low discharges in the range of 
30 to 50 cfs, the sediment deposits may prograde to near the fish ladder inlet within 5 to 7 
days.  This relatively rapid rate of refilling occurs because the downstream hydraulic 
control is lower than the channel bed at the head of the incision; thus, erosion will 
continue in this area with the sediment being transferred into the deposition zone closer to 
the dam.  When the discharge through the fish ladder is in the range of 60 cfs, the 
sediment will prograde to near the inlet in about 10 days after the end of sluicing.  A total 
discharge of 750 to 800 cfs is required to provide sufficient head to pass 70 cfs through 
the fish ladder.  Under these conditions, the reservoir water-surface elevation is sufficient 
to slow the advance of the depositional wedge.  Under these conditions, the deposition 
will reach the vicinity of the fish ladder inlet after a minimum of 15 to 20 days. 

9. The results in the previous item represent conditions after the first few sluicing operations.  
After repeated operations, the incision will likely progress even farther upstream than is 
indicated by the analysis presented here, which should increase the time before sediment 
begins to affect the fish ladder during non-sluicing periods.  Controlling the amount of flow 
into the fish ladder to maintain the reservoir level as high as possible would also lengthen 
the time between sluicing operations because of the increased effects of the backwater 
upstream from the dam. 

10. The quantitative analyses that were performed for this study focused on conditions for the 
Dam Thickening Alternative.  Similar results would be obtained for the Dam Notching 
Alternative.   The sediment deposits at the lower level of the notch are somewhat finer 
than those at the surface; thus, the transport rates through the sluice gate would be 
somewhat higher and the incision would occur at a faster rate.  This would remove more 
sediment from the upstream channel, increasing the area available for sediment 
deposition during the intervening periods between sluicing operations, but also increasing 
the sediment load to the downstream river.  Because the eroded sediment will be finer, it 
will also be transported through the downstream reaches at a faster rate, limiting the 
potential for accumulation.   

11. The analyses performed for this study considered only one of many possible invert 
elevations for the sluice gate.  While the selected elevation is believed to be appropriate, 
other invert elevations should be evaluated during the design process to determine if they 
would provide more effective sluicing if the Dam Thickening or Dam Notching Alternatives 
is ultimately implemented. 
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Figure 1.   Fish ladder conceptual design, plan view of spillway and ladder exit (Figure 1 from FishPro and Entrix, 2003). 
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Figure 2.   Fish ladder conceptual design, profile of spillway and ladder exit (Figure 3 from FishPro and Entrix, 2003).
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Figure 3.   Hydraulic capacity rating curves for four potential sluice gate diameters (5, 10, 

15, and 20 feet) and the principal spillway for the Dam Thickening Alternative.  
The hydraulic capacity rating curve for the fish ladder FishPro and Entrix (2003) 
is also shown. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.   Conceptual sketch, looking downstream, of San Clemente Dam, the vertical slot 

fish ladder proposed by FishPro and Entrix (2003) and a 10-foot diameter sluice 
gate.  Also shown is the approximate cross section of the channel upstream from 
the sluice gate when it has incised to the level of the sluice gate invert. 
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Figure 5.   Mean daily flow-duration curve for the combined flows in the Carmel River and 

San Clemente Creek at San Clemente Dam for the full year and for the 
December 1 through May 31 fish-passage period, based on the CVSIM model 
results that were used to develop the 41-year period of record that was used in 
the previous sediment modeling studies (MEI, 2002 and 2003). 
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Figure 6.  Simplified stratigraphic profile of the Carmel River Branch of the reservoir (from MEI, 2003).
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Figure 7.   Representative sediment gradation for the sluicing analysis developed from the 

weighted average of Composite Zones 6, 7 and 8 shown in Figure 6.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8.   Longitudinal profile of the incised channel and reservoir sediment deposits that 

was assumed for the initial model conditions.  Also shown for reference purposes 
is the profile of the existing reservoir deposits. 
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Figure 9.  Geometry of initial cross sections immediately upstream from the sluice gate. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 10.   Conceptual sketch of channel modifications that were applied in the model during 

degradation and aggradation. 
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Figure 11.   Total volume of sediment eroded from the reservoir deposits and passed into the 

downstream river after 24 hours at constant discharges ranging from 100 to 
1,000 cfs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 12.   Volume of sediment delivered to the downstream river at constant discharge 

ranging from 100 to 1,000 cfs over sluicing durations of 2, 4, 8, 12, and 24 hours. 
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Figure 13.   Estimated longitudinal profiles of the incised channel upstream from the sluice 

gate in 1-hour increments at a constant sluicing discharge of 100 cfs.  Blue mark 
is water-surface elevation at sluice gate inlet. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 14.   Estimated longitudinal profiles of the incised channel upstream from the sluice 

gate in 1-hour increments at a constant sluicing discharge of 300 cfs.  Blue mark 
is water-surface elevation at sluice gate inlet. 
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Figure 15.   Estimated longitudinal profiles of the incised channel upstream from the sluice 

gate in 1-hour increments at a constant sluicing discharge of 500 cfs.  Blue mark 
is water-surface elevation at sluice gate inlet. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 16.  Estimated longitudinal profiles of the incised channel upstream from the sluice 

gate in 1-hour increments at a constant sluicing discharge of 800 cfs.  Blue mark 
is water-surface elevation at sluice gate inlet. 
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Figure 17.   Estimated length of the incision upstream from the sluice gate at various points in 

the simulation at constant sluicing discharges of 100, 300, 500 and 800 cfs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 18.   Sediment-transport capacity rating curves for the first two 0.5-mile segments of 

the Carmel River downstream from San Clemente Dam.  
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Figure 19.   Sediment discharge passing through the sluice gate near the beginning of 

sluicing operations (maximum discharge curve), after 8 hours and after 24 hours 
of sluicing.  Also shown are the transport capacity rating curves for the two 0.5-
mile segments of river immediately downstream from the dam.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 20.   Volume of sediment accumulated in the 0.5-mile reach of the Carmel River 

immediately downstream from the dam for an 8-hour sluicing operation at 
discharges ranging from 100 to 1,000 cfs. 
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Figure 21.   Volume of sediment accumulated in the 0.5-mile reach of the Carmel River 

immediately downstream from the dam for a 24-hour sluicing operation at 
discharges ranging from 100 to 1,000 cfs. 
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Figure 22.   Simulated minimum bed elevation, water-surface elevation and maximum depth 

profiles at 2, 4, and 8 hours for a constant sluicing discharge of 300 cfs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 23.   Simulated minimum bed elevation, water-surface elevation and maximum depth 

profiles at 2, 4, and 8 hours for a constant sluicing discharge of 500 cfs.  
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Figure 24.   Simulated minimum bed elevation, water-surface elevation and maximum depth 

profiles at 2, 4, and 8 hours for a constant sluicing discharge of 800 cfs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 25.   Cross-sectionally averaged velocity profiles at 2, 4, and 8 hours for a constant 

sluicing discharge of 300 cfs. 
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Figure 26.   Cross-sectionally averaged velocity profiles at 2, 4, and 8 hours for a constant 

sluicing discharge of 500 cfs 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 27.   Cross-sectionally averaged velocity profiles at 2, 4, and 8 hours for a constant 

sluicing discharge of 800 cfs. 
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Figure 28.   Profile of the incised channel 2 to 20 days after the end of sluicing operations at 

a constant discharge through the fish ladder of 40 cfs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 29.   Profile of the incised channel 2 to 20 days after the end of sluicing operations at 

a constant discharge through the fish ladder of 60 cfs. 
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Figure 30. Inflowing Baseload and computed sediment load passing San Clemente Dam for 

baseline conditions (WY1978 and WY1985 start-dates). 
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DRAFT
SAN CLEMENTE DAM

SLUICING OPERATION AND MAINTENANCE PLAN
March 16, 2006

A San Clemente Dam Sluicing Operations and Maintenance Plan (O&M Plan) will be
necessary if the Proposed Project or Alternative 1 (Dam Notching) is implemented.  An
intermittent sluicing operation will be necessary to maintain fish passage through the
sediment delta that forms behind the dam potentially blocking access from the fish ladder
to the Carmel River and San Clemente Creek. This plan, as it is presently conceived, is to
be implemented as an Adaptive Management approach recognizing that protocols may be
modified in response to results from actual sluicing experience, reservoir or sediment
conditions, and as conditions upstream and downstream of the dam change.

MODELING AND DATA ACQUISITION:

The O & M Plan was developed through the use of hydraulic and sediment transport
modeling simulations, the review of records of fish movement from SCD ladder counts
between 1994 and 2005, and current and historical flow data. The size and placement of
the sluice gate was developed based upon sluicing efficiency, proximity to the location
and invert elevation of the replacement fish ladder, operation of the ladder, and structural
integrity of the dam.  These concerns were addressed through a series of phone calls and
communications involving Mussetter Engineering Incorporated, (MEI), ENTRIX, Inc.
and Montgomery Watson Harza (MWH).

The simulations developed by MEI (2006a) modeled a range of hydrologic conditions to
identify optimal flow ranges for sluicing given the conceptual design for the gate.  The
modeling analysis evaluated the simulated amount of upstream channel incision, mean
water column velocities and depth of flow and the amount of sediment removed and
transported downstream during sluicing events and the simulated rate at which the
excavated areas behind the dam would fill in. 

Response of fish to the sluicing events was evaluated by examining the seasonal and
daily timing from current and historical fish counts at the dam that were obtained from
the Monterey Peninsula Municipal Water District (MPMWD). A fish counter is installed
about two-thirds of the way up the current fish ladder and records the time for every fish
that passes the counter.  If multiple fish pass within the same minute, there are two or
three entries for that minute. 

Finally, current and historical average daily flow data from the USGS gage on the Carmel
River at Robles Del Rio was used to determine the occurrence of flow events that would
provide opportunities for sluicing.  We examined recent average daily flows (Figure 4.4-
5, Section 4.4, San Clemente Dam EIR/EIS, Public Review Draft 2006) as well as a
recent flow event representative of typical storm hydrograph on the Carmel River near
San Clemente Dam.  The “typical storm event” shows a rapidly ascending limb up to a
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peak flow, followed by a gradual recession, the potential sluicing opportunity is shaded
(Figure 1).  Although the gage is approximately 5 miles downstream of the dam, the
flows recorded are fairly representative of the large flow events that would occur at the
dam.  While we recognize that the Sleepy Hollow gage is more indicative of the flows
passing SCD, this data is not readily available electronically, as is the USGS data.  The
O&M Plan will require real-time streamflow information near the dam and real-time
rainfall data from the watershed.

The sediment delta behind the dam extends from present mouth of the Carmel River and
San Clemente Creek into the remaining reservoir.  Both deltas continue to migrate toward
the dam.  The San Clemente Creek delta, located about 1,000 feet upstream from the
dam, does not present a passage problem at this time.  The Carmel River delta is within
150-200 feet of the dam (summer 2005) and is at an elevation of about 525 feet, or about
the same elevation as the spillway.  The riverbed however, is about 8-10 lower than the
elevation of the delta front and fish passage is also not presently a problem.  There is a
second drawdown delta that has developed at about 515-516 foot elevation in response to
sediment movement from the annual drawdown operation.  At the end of the 2005
summer the drawdown delta was in contact with back of the dam from the eastern canyon
wall out to two eastern spillway bays.  The drawdown delta will soon spread across the
rest of the back of the dam, plugging the drawdown ports, at which time drawdown will
occur through the stovepipe.  The drawdown delta does not impair fish passage during
the steelhead migration season because depth of flow over this delta is at least 9 feet.  The
Carmel River delta will eventually abut the dam and may create passage problems from
the ladder to upstream spawning habitat.
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If the dam is retrofitted, sediment will fill the reservoir up to about the spillway elevation.
If the dam were notched, sediment would be excavated down to the spillway elevation.
Sluicing will be required to maintain fish passage from the fish ladder through the
sediment behind the dam.  Upstream passage for adults will be necessary during the
spawning run (late December through mid May).  In order for fish to successfully pass
the sediment deposited upstream of the dam, we have used a minimum depth of flow of
one-foot consistent with currently accepted standards for adult salmonids (CDFG 2003).
To maintain this critical depth, a channel through the sediment delta behind the dam
would periodically need to be maintained by sluicing. The excavation of sediment by
sluicing would only occur when flows are sufficient to transport the sediment from
behind the sluice gate and then would increase to levels that mobilize sluiced sediment
through the reaches downstream of the dam. 

DATA ANALYSIS AND FORMULATION OF OPERATION & MAINTENANCE PLAN:

The O & M plan is designed to balance the risk of affecting steelhead by sluicing and the
risk of inhibiting passage by failing to sluice when necessary.  Sluicing operations will
expose juvenile and adult steelhead (and other fish and invertebrates) to increased
turbidity and sediment levels in the river below the dam.  Excessive levels of suspended
sediment have been shown to cause significant harm to fish populations (Bergstedt and
Bergersen 1997). Sluiced sediments increased low-flow suspended sediment levels by
more than 1200 times affecting the river up to 29 miles downstream for up to 18 hours
(Bergstedt and Bergersen 1997).  This river system is in a basin very different from the
Carmel River and sluicing was occurring to remove sediment from a river diversion site.
Sluicing at this site had occurred in the past for tens of days in some years.  In contrast
the sluicing envisioned on the Carmel River would occur over several hours once or
twice a year.  Also, sluicing would be restricted to the increasing side of major flow
events so that higher flows following the sluicing event would mobilize and redistribute
sediment released from the reservoir. 

Simulations (MEI, 2006a) were run on an hourly time step at flows between 100 to 800
cfs for a period of 1-24 hours. Simulations suggest sediment removal is most efficient in
the flow range of 300-600 cfs (MEI, 2006a) and the sluice gate becomes backwatered at
flows of 800 or more, greatly reducing efficiency.  To ensure the sluiced sediment is not
sluiced into and remains in the plunge pool or the channel reach immediately downstream
of SCD, sluicing needs to occur on the rising limb of the hydrograph.  This provides an
opportunity for the higher flows that follow the sluicing event to disburse and dilute the
sluiced sediment to more downstream reaches, minimizing the effect of the sediment on
the biota.  The sediment behind the dam consists of fine sands near the front of the dam
and gradually coarsens to fine gravels 2000-2500 feet behind the dam (MEI 2006a). 

Protocols call for the sluice gate to be fully opened when the flows exceed 300 cfs, which
results in average channel velocities ranging from 7 feet per second at the dam to 4 feet
per second 800 feet upstream of the dam. As sluicing continues and the flows into the
reservoir increase up to 500 cfs from increasing storm flows, average channel velocities
would increase to 8 feet per second at the dam to 5 or 6 feet per second 700-900 feet
upstream of the dam. Velocities remain around 2 feet per second about 1000 feet
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upstream of the dam throughout the sluicing event. The sustained velocities of 2 feet per
second are capable of transporting sediments of gravel-size (approximately 10-15mm in
medial diameter).  Velocities near the dam are capable of transporting cobble sized
sediment (Hjulstrom, 1935).

The simulation shows that the scoured channel behind the dam may fill with sediment
from 5-20 days depending upon the subsequent inflows.

FISH BEHAVIOR AND MOVEMENT

Analysis of fish passage data from 1994-2005 indicates that the majority of the steelhead
run occurs between February 10 and March 31 (Figure 4.4-5, Section 4.4, San Clemente
Dam EIR/EIS, Public Review Draft 2006). Potential impacts of sluicing on migrating
steelhead would be greatest during this time of the year.  Ideally, sluicing operations
would occur during flow events prior to this season if at all possible.  If sluicing has to
occur within this peak migration period, it should not occur if 20 or more fish have
passed the ladder in the previous 2 days. This avoids exposing large numbers of adults to
the effects of sluicing or delaying major portions of the run. 

Preliminary analysis of ladder count data from the 2001 migration period indicates that
far more steelhead ascend the ladder during the day than at night (Figure 2).  This
behavior initially was taken into account when developing the sluicing protocols, but
later eliminated. Vision is probably needed for successful jumping up each weir in the
present ladder. Steelhead have been observed “spy-hopping” in the ladder prior to
jumping  (Dettman, pers. comm.).  Spy-hopping is a behavior seen in whales where they
lift their head clear of the water, perhaps to get their bearing relative to the coastline or
other surface features. During night, steelhead probably cannot see or can’t see well
enough to successfully move upstream.  The new ladder will be a vertical slot ladder that
would allow fish to swim up the ladder as compared to the present ladder that requires
them to jump.  The principal daytime movement pattern may not persist with operation of
a new ladder.  Under the current ladder design, sluicing for 2-4 hours at night would
minimize delays from closing the ladder, however it may maximize exposure of steelhead
waiting at the base of the ladder to the sluiced sediment.

To prevent fish fall back during sluicing events, a gate would be closed at the top of the
fish ladder prior to the opening of the sluice gate.  This is necessary to prevent fish from
entering the reservoir in front of high velocities during sluicing and being swept out the
sluice gate.  To encourage adults that have ascended the ladder and may be resting in
front of the sluice gate, the gate would be opened only slightly to increase local velocities
and eliminate any resting areas from immediately upstream of sluice gate. Lack of resting
habitat would encourage fish that had moved out of the ladder to continue moving
upstream.Sluicing would commence 2-3 hours after the ladder was closed if streamflows
continue to increase and if significant rainfalls indicate that river flows are continuing to
climb at the Robles del Rio (or other local gage site). Assuming all criteria mentioned
above are met, the gate would be fully opened.  
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The amount of sediment scoured during the sluice event is estimated from the simulation
(MEI, 2006a). At flows of between 300 and 600 cfs and 1 to 3 hour in duration, sluicing
would scour a channel extending upstream for a distance of 500-800 up the Carmel River
feet which should be more than adequate to maintain upstream passage. The subsequent
storm flows will sustain velocities downstream of the dam be mobilize the sluiced
sediment (MEI 2006a). Once the sluice gate is closed, the fish ladder would be re-
opened.  Actual sluicing events will need to be closely monitored to calibrate data with
the simulations.

Daily Steelhead Ladder Passage Timing 
(Preliminary Data 1/1/2001 - 5/31/2001)
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Figure 2. Summary of 24 hour Passage Timing for the 2001 Steelhead Migration
Season as Counted at the San Clemente Dam Fish Ladder

Operation and Maintenance Plan ‘Decision Tree’:

Using the information and data collected, a decision tree was developed for sluicing
operations.  The decision tree guides dam operators to appropriate decisions on sluicing
operations that minimize impacts to migrating steelhead while still taking advantage of
good opportunities to maintain fish passage by sluicing (Figure 3).  The decision process
only works effectively if dam operators have immediate real-time information on flow
conditions, weather patterns, and ladder passage rates.  Decisions on sluicing operations
must be made quickly as potential sluicing opportunities are generally very short in the
‘flashy’ hydrologic conditions of the Carmel River watershed. Agency input would be
necessary to permit sluicing, but the event would need to be done on a rising hydrograph.  

As the accumulated knowledge of sluicing events become more refined, the decision tree
may be modified. Also, any changes in reservoir conditions or sediment transport,



6

incoming flows, and fish passage requirements may require modification to the decision
tree. 
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POTENTIAL IMPACTS OF SLUICING TO STEELHEAD  

Delay of Migration

Steelhead frequently encounter delays below beaver dams, cascades, logjams, and other
obstructions that occur in rivers and streams throughout their range.  Although such
delays have some energetic costs, they usually don’t affect the ultimate reproductive
capacity of the fish.  A passage time of 12 hours is about the median steelhead passage
time reported for many dams on the Columbia and Snake Rivers (Keefer et al. 2004).
Physiological telemetry studies showed that migration delays of 5 days per dam in a
multi-dam river system (5 dams total) for a total delay of 25 days could prevent a
steelhead from having enough energy to spawn successfully in the Columbia River
system (Geist et al. 2000).

The effect of a 4-10 hour delay will be relatively minor to migrating steelhead in the
Carmel River.  This would only affect those few fish in the ladder that would reach the
blocked upper end of the ladder during the sluicing operation.  While ladder ascension
times have not been determined for the existing fish ladder, preliminary analysis of
passage data shows that steelhead generally do not move upstream in the ladder at night.
Therefore, steelhead may already be experiencing a passage delay of 8-10 hours every
night.

Potentially the most significant hazard to adult steelhead migrating up the Carmel River
is the exposure to the sluiced material (high turbidity and suspended sediment) and
potential crowding at the top of the ladder during a sluicing event.  If crowding is
observed while the ladder is closed, other gates may be installed and operated at each of
the resting pools to hold fish in other areas of the ladder.

Sediment and Turbidity 

The O & M plan seeks to mitigate these effects by restricting sluicing to the increasing
side of major flow events, thereby allowing high peak flows in excess of 800 cfs to
redistribute the sluiced sediment (MEI 2006a).  It is not possible to predict the suspended
sediment load or turbidity levels from the modeling data.  Increases in turbidity,
suspended sediment will be dramatic in close proximity to the dam.  Suspended sediment
and turbidity levels will be greatly elevated downstream of the dam for several miles
during and after the sluicing event.  The increase in turbidity and suspended sediment
will be dissipated by the increasing storm flow after the sluice gate is closed.  Turbidity
and suspended sediment will increase to much higher levels than typically occurs during
flow events in the 300-700 cfs range as a result of sluicing operations. Levels of turbidity
and suspended sediment downstream of the SCD will continue to be elevated over typical
storm flows levels as the sluiced sediment is distributed downstream.  Turbidity and
suspended sediment levels will become more consistent with normal levels as flow levels
time and distance increase from SCD.         



Dam Fallback

Fallback occurs after fish ascend the ladder and entrained in the flow upstream of the
ladder and pulled back downstream through the spillway or dam outlet.  Dam fallback
9

has been shown to be a major cause of migration delay, injury, and mortality of
salmonids in many river systems (Boggs et al. 2004).  In order to minimize steelhead
from being entrained into the flow through the sluice gate experiencing fall back, the O &
M Plan calls for a gate to be closed at the top of the ladder to prevent fish from exiting
the ladder during sluicing.  The plan recommends that the sluice gate be opened a very
small amount for 2-3 hours prior to sluicing in order to increase flow velocities in front of
the sluice gate to encourage any fish that may be resting in the area to move upstream.

The maximum mean channel velocity of about 9 feet per second is predicted in the model
immediately upstream of the sluice gate.  These velocities quickly reduce to less than 6
feet per second within about 50 feet (Figure 4).  The sustained swimming speed for adult
steelhead is 8 feet per second (Webb 1976, Bjornn and Reiser 1991).  Adult steelhead
burst speeds range from 14-25 feet per second (Bell 1990).  This information indicates
that adult steelhead could out swim average channel velocities upstream of the sluice gate
during operation. 

Depth of flow criteria for adult salmonids will be sustained during the sluicing operations
(Figure 5).  Modeled depth of flows is more than adequate for adult steelhead to move
through the river affected by the sluicing velocities.  These modeled depths also indicate
that adequate passage conditions would exist following sluicing. 
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Figure 4. Mean channel velocity upstream from San Clement Dam at 500 cfs for three
different time periods following start of sluicing (from MEI 2006a).
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Figure 5. Mean channel velocity upstream of San Clemente Dam for different flow
ranges during sluicing (from MEI 2006a)
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I.  Introduction

I was contacted by Mr. Jeremy Pratt of ENTRIX, Inc., Seattle, Washington, to perform certain
botanical surveys based on marked aerial photographs and Geodetic Survey Maps.  Ms. Gretchen
Lebednik was the principal person to oversee the work to be done. She provided a target list of
species to be watched for and indicated the style of report she wished to receive. While the work
was scheduled for earlier in May, certain delays prevented the marked overlays from arriving.
Rainfall for the entire winter made the unimproved access roads inadvisable at best and impassible
for part of the period.  Mr. Don Lingenfelter, Dam Keeper for Cal Am, provide access keys and
advice on road conditions.  

II. Regional Setting

The area studied is within the Carmel Valley quadrangle and essentially lies  south and east of San
Clemente Dam. The terrain generally slopes westerly and northwesterly  from Tularcitos Ridge and
Cachagua Rd. to the Carmel River.  Carmel Valley Village is to the northwest. The elevations
encountered are from approximately 1400 feet at the Cachagua Rd. entry to approximately  540 feet
at the San Clemente Dam.  

Following Robert Holland’s Natural Communities of California, the area vegetation generally is
composed of five types.  These are:  Interior Grasslands, Coast Live Oak Woodland, Coast Live
Oak Savanna, Adenostoma Chaparral and River Riparian Forest similar to Holland’s Central Coast
Cottonwood-Sycamore Riparian Forest.  

In attempting to follow Sawyer and Keeler-Wolf A Manual of California Vegettion California
Native Plant Soc. 1995 and California Natural Diversity Database List of California Terrestrial
Natural Communities Recognized by the California Natural Diversity Database May 2002 Edition,
some comprimises must be made.  The grasslands are most like the Nodding Needlegrass Series.
But the present grasslands are mostly dominated by introduced annuals with occasional lenses of
more concentrated perennials.  The Coast Live Oak forested areas follow the Coast Live Oak Series.
The Adenostoma chaparral is within the Chamise Series.  No logical vegetation type appears to
cover the mixture of plants occuring in the alluvial fans above the San Clemente Dam. However
sycamore trees are present as a species, but no forest of that taxon is present. The mixed chaparral of
the diversion canal site falls within the Chamise Series.

 III. Local Vegetation

The method used in determining the local vegetation was to walk the areas designated while
recording the various plant species present.  This included the possible transport route along an
existing access road from Cachagua Rd. to and including the 4R sediment disposal site.  Also
transversed was the route of a proposed road leading from the disposal site downward to the Carmel
River.  The areas above San Clemente Dam were also walked.  These included a proposed sediment
transport route between San Clemente Creek and the Carmel River, the area of a diversion dyke on
the Carmel River, and the proposed diversion canal between San Clemente Creek and the Carmel
River.  As one might expect, the existing road route from Cachagua Rd. produced the greatest
variety of vegetation because it transversed many of the habitats.  The ungrazed grassland areas
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were greatly overgrown by a dense thatch of introduced grasses influenced by this year’s  continual
series of rainstorms that provided moisture the entire winter.  This made growing conditions
difficult for the smaller forbs, causing them to be shaded out and nearly impossible to find.  The
Adenostoma Chaparral was also greatly overgrown so that smaller forbs were shaded out. A seed
bank of numerous species will be present within the soils of that habitat element.  These species will
appear following any future wildland fire. The proposed road extension produced a repeat of plants
already found.  Additions to the species list began to appear when the area of the dam reservoir was
reached. The river area added considerably to the species list as did the east-facing slope of the area
proposed for a diversion canal. 

Coast Live Oak Forest (Coast Live Oak Series) is the principal upland habitat present. Site 4R is a
steep canyon with a closed canopy of Coast Live Oak Forest plus a few additional tree species and
tree sized shrubs such as toyon.  The disposal site understory is mostly a dense tangle of poison oak,
snowberry and shade tolerant ferns and shrubs reaching for light.  The canyon is dry except for a bit
of moisture flowing along its lower level near the dam reservoir.  One might have expected surface
water here and there in the canyon because of the abundant winter rains, but drainage flow had
mostly followed previously cut  channels without retaining surface water or feeding springs.  

The plant lists show a preponderance of native species some of which were recorded as single
plants. The entire area in actuality has a general intrusion of weedy grasses and introduced forbs
numbering fewer in numbers of species but  very large in numbers of individuals.

IV. & V. Rare and Endangered Plants or Communities

No rare or endangered plant species were found. 

VI. Special Plants

Lewis’s Clarkia Clarkia lewisii was found along the entry road from the Cachagua Grade.  It is a
California Native Plant Society List 4 species. A plant appearing on List 4 is not an indication of
rarity but rather a request for information concerning its abundance and distribution.  Lewis’s
Clarkia is common on road banks in Monterey County especially in the Santa Lucia Mountains.
Eventually the Native Plant Society will determine the scarcity-abundance of this species, but is
currently only requesting information on its distribution. The California Department of Fish and
Game's publication called Special Plants lists the species in its publication by that name.  The
publication is dated 2002. 

VII. Impact Assessment

To be determined in the EIR process.

VIII Mitigations

To be determined in the EIR process.
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IX. Plants of the Various Sites

Plants along Route: Cachagua Road Gate to Site R4 and Vicinity

Habitats: Quercus agrifolia forest; Coast Live Oak Series); Quercus agrifolia-mixed grassland,
(Nodding Needlegrass Series);  Adenostoma fasciculatum chaparral, (Chamese Series);  Closed

canopy Quercus agrifolia-mixed hardwood with Toxicodendron diversifolium understory

Acer macrophyllum Big Leaf Maple Aceraceae n
Achillea millefolium White Yarrow Asteraceae n
Adenostoma fasciculatum Chamise Rosaceae  n
Adiantum jordanii California Maiden-hair Fern Pteridaceae n
Aesculus californica Buckeye Hippocastanaceae n
Agoseris grandiflora Large-flowered Agoseris Asteraceae n
Agoseris retrorsa Spear-leaved Agoseris Asteraceae n
Agrostis pallens (Agrostis diegoensis) Poaceae n
Aira caryophyllea Hair Grass Poaceae x
Anagallis arvensis Pimpernel, Poor Man's Weather-glass Primulaceae     x
Arabis glabra  var. furcatipilis Tower Mustard Brassicaceae n
Arbutus menziesii Madroño Ericaceae n
Artemisia californica California Sagebrush Asteraceae n
Artemisia douglasiana California Mugwort Asteraceae n
Aster radulinus Broad-leaf Aster Asteraceae n
Avena barbata Slinder Oat  Poaceae x
Avena fatua Wild Oat Poaceae x
Baccharis pilularis Dwarf Chaparral Broom Asteraceae n
Baccharis salicifolia Mule Fat Asteraceae n
Bloomeria crocea Common Goldenstar Liliaceae n
Bowlesia incana Bowlesia Apiaceae n
Briza maxima Rattlesnake Grass Poaceae x
Briza minor Little Quaking Grass Poaceae x
Bromus carinatus var. carinatus California Brome Poaceae n
Bromus diandrus Great Brome Poaceae x
Bromus hordeaceus ssp. hordeaceus Soft Chess Poaceae x
Bromus pseudolaevipes Poaceae n
Bromus rubens Red Brome Poaceae x
Bromus vulgaris Poaceae n
Calandrinia ciliata Red Maids Portulaceae n
Calochortus albus White Globe Lily. Liliaceae n
Calystegia malacophylla ssp. pedicellata Wooly Morning-glory Convolvulaceae n
Calystegia purpurata var. purpurata  Western Morning-glory Convolvulaceae n
Calystegia subacaulis Hill Morning-glory Convolvulaceae n
Carduus pycnocephalus Italian Thistle    Asteraceae x
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Carex globosa Round-fruited Sedge Cyperaceae n
Castilleja attenuata Narrow-leaved Orthocarpus Scrophulariaceae n
Ceanothus oliganthus var. sorediatus Jim Brush Rhamnaceae n
Centaurea melitensis Tocalote, Yellow Star Thistle Asteraceae x
Centaurium davyi Canchalagua Gentianaceae n
Cerastium glomeratum Mouse-eared Chickweed Caryophyllaceae x
Chamomilla suaveolens Pineapple Weed  Asteraceae x
Chlorogalum pomeridianum var. pomeridianum Soaproot, Amole Liliaceae n
Chorizanthe douglasii Douglas' Spine Flower Polygonaceae n
Cirsium occidentalis var. venustum Venus Thistle Asteraceae n
Clarkia lewisii Lewis’s Clarkia Onagraceae n
Clarkia purpurea ssp. quadrivulnera Four Spot Onagraceae n
Clarkia unguiculata Canyon Clarkia Onagraceae n
Claytonia perfoliata ssp. perfoliata Miner's Lettuce Portulacaceae n
Collinsia heterophylla Chinese Houses Scrophulariaceae n
Corethrogyne filaginifolia var. filaginifolia Asteraceae n
Choriznthe douglasii Douglas’ Spine Flower Polygonaceae n
Crassula tillaea Sand Pygmy Crassulaceae x
Cynosurus echinatus Dogtail Grass Poaceae x
Daucus pusillus Rattlesnake Weed Apiaceae n
Dichelostemma capitatum  Blue Dicks  Liliaceae n
Dodecatheon clevelandii ssp. insulare Padre's Shooting Star Primulaceae n
Dryopteris arguta California Wood Fern Dryopteridaceae n
Elymus glaucus var. glaucus Western Ryegrass Poaceae n
Epilobium brachycarpum Summer Cottonweed Onagraceae n
Epilobium canum  ssp. canum  Zauschneria  Onagraceae n
Epipactis helleborine Hellebore Orchidaceae x
Erechtites glomerata Cut-leaved Fireweed Asteraceae x
Eremocarpus setigerus Turkey Mullein Eulphoribaceae n
Eriogonum nudum var. auriculatum Polygonaceae n
Erodium botrys Long-beaked Filaree Geraniaceae x
Erodium circutarium Red-stemmed Filaree Geraniaceae x
Festuca elmeri Elmer’s Fescue Poaceae n
Filago gallica Narrow-leaved Filago Asteraceae x
Foeniculum vulgare Sweet Fennel Apiaceae x
Fragaria vesca California Strawberry  Rosaceae n
Galium aparine Goose Grass Rubiaceae n
Galium californicum ssp. californicum California Bedstraw Rubiaceae n
Galium parisiense Wall Bedstraw Rubiaceae x
Galium porrigens var. tenue  Rubiaceae n
Gastridium ventricosum Nitgrass Poaceae x
Geranium dissectum Cut-leaved Geranium Geraniaceae x
Geranium molle Geraniaceae x
Gnaphalium californicum California Everlasting Asteraceae n
Gnaphalium luteo-album Weedy Cudweed Asteraceae x
Gnaphalium purpureum Purple Cudweed Asteraceae n
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Gnaphalium ramosissimum Pearly Everlasting Asteraceae n
Helianthemum scoparium Rush-rose Cistaceae n
Hemizonia corymbosa  Tar Weed Asteraceae n
Hesperocnide tenella Urticaceae n
Heteromeles arbutifolia Toyon Rosaceae n
Holodiscus discolor Cream Bush Rosaceae n
Hordeum marinum ssp. gussoneanum Mediterranean Barley Poaceae x
Hordeum murinum ssp. leporinum Barnyard Foxtail Poaceae x
Hypochaeris glabra Smooth Cat's Ear Asteraceae x
Juncus bufonius var. bufonius Toad Rush Juncaceae n
Juncus patens Juncaceae n
Lactuca serriola Prickly Lettuce  Asteraceae x
Lagophylla ramosissima ssp. ramosissima Common Hareleaf Asteraceae n
Lathyrus vestitus var. ochropetalus  Bolander Pea Fabaceae n
Lathyrus vestitus var. vestitus Pacific Pea Fabaceae n
Lepidium nitidum var. nitidum Shining Peppergrass Brassicaceae n
Leymus condensatus Giant Wild Rye Poaceae n
Leymus triticoides   Poaceae n
Lithophragma heterophyllum Hill Star Saxifragaceae n
Lolium multiflorum Italian Ryegrass Poaceae x
Lonicera hispidula var. vacillans Hairy Honeysuckle Caprifoliaceae n
Lotus micranthus Small-flowered Lotus Fabaceae n
Lotus purshianus Spanish Clover Fabaceae n
Lotus scoparius var. scoparius Deer Weed Fabaceae n
Lupinus albifrons var. albifrons Silver Lupine Fabaceae n
Lupinus bicolor  Lindley’s Annual Lupine Fabaceae n
Lupinus latifolius var. latifolius Broad-leaved Lupine Fabaceae n
Madia sativa Coast Tarweed Asteraceae n
Marah fabaceus Common Manroot Cucurbitaceae n
Medicago polymorpha Calif. Bur-clover    Fabaceae x
Melica imperfecta  Melic Poaceae n
Melica torreyana  Torrey’s Melic Poaceae n
Melilotus indica Indian Melilot Fabaceae x
Mimulus aurantiacus  Sticky Monkey-flower  Scrophulariaceae n
Mimulus guttatus Monkey Flower Scrophulariaceae n
Nassella cernua  Nodding Needlegrass Poaceae n
Nassella lepida Foothill Needlegrass Poaceae n
Nassella pulchra Purple Needlegrass Poaceae n
Navarretia atractyloides Holly-leaved Navarretia Polemoniaceae n
Nemophila heterophylla Variable-leaved Nemophila Hydrophyllaceae n
Nemophila menziesii var. menziesii Baby Blue-eyes Hydrophyllaceae n
Oemleria cerasiformis Oso Berry Rosaceae n
Osmorhiza chilensis Wood Cicely Apiaceae n
Oxalis albicans ssp. pilosa  Hairy Wood-sorrel Oxalidaceae n
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Oxalis pes-caprae Bermuda Buttercup Oxalidaceae x
Pellaea andromedifolia Coffee Fern Pteridaceae x
Pentagramma triangularis Goldback Fern Pteridaceae n
Phacelia imbricata ssp. imbricata Imbricate Phacelia Hydrophyllaceae n
Phalaris aquatica Harding Grass  Poaceae x
Pholistoma auritum Fiesta-flower Hydrophyllaceae n
Piperia transversa Transverse Rein-orchid Orchidaceae n
Plagiobothrys canescens Valley Popcorn Flower Boraginaceae n
Plagiobothrys nothofulvus Popcorn Flower Boraginaceae n
Plantago lanceolata Ribwort Plantaginaceae x
Plectritis ciliosa ssp. cilosa Long-spurred Plectritis Valeriaaceae n
Poa annua Annual Bluegrass Poaceae x
Poa secunda ssp. secunda  Pine Bluegrass Poaceae n
Polygonum arenastrum  Knotweed Polygonaceae x
Polypodium calirhiza   Polypodiaceae n
Polypogon monspeliensis Rabbitfoot Grass Poaceae x
Populus balsamifera ssp.trichocarpa Black Cottonwood Salicaceae n
Potentilla glandulsoa ssp. glandulosa Sticky Cinqufoil Rosaceae n
Psilocarphus tenellus var. tenellus Slender Woolly-heads Asteraceae n
Pterostegia drymarioides Pterostegia Polygonaceae n
Quercus agrifolia var. agrifolia Coast Live Oak Fagaceae n
Quercus douglasii Blue Oak Fagaceae n
Rafinesquia californica California Chicory Asteraceae n
Ranunculus californicus California Buttercup Ranunculaceae n
Ranunculus hebecarpus Downy Buttercup Ranunculaceae n
Rhamnus californica ssp. californica Coffeeberry Rhamnaceae n
Rhamnus crocea Redberry Rhamnaceae n
Ribes californicum var. californicum Hillside Gooseberry Grossulariaceae n
Ribes divaricatum var. pubiflorum Straggly Gooseberry Grossulariaceae n
Ribes speciosum Fuchsia-flowered Gooseberry Grossulariaceae n
Rosa californica California Wild Rose Rosaceae n
Rubus parviflorus  Thimble Berry Rosaceae n
Rubus ursinus California Blackberry  Rosaceae n
Rumex acetosella Sheep Sorrel Polygonaceae x
Rumex crispus Curly Dock Polygonaceae x
Rumex pulcher Fiddle Dock Polygonaceae x
Rupertia.physodes California Tea Fabaceae n
Salix lasiolepis Arroyo Willow Salicaceae n
Sambucus mexicana Blue Elderberry Caprifoliaceae n
Sanicula bipinnatifida Purple Sanicle Apiaceae n
Sanicula crassicaulis Gambleweed Apiaceae n
Satureja douglasii Yerba Buena Lamiaceae n
Scrophularia californica ssp. floribunda Many-flowered Scroph. Scrophulariaceae n
Scrophularia californica ssp. californica California Figwort Scrophulariaceae         n
Silene antirrhina Sticky Catchfly Caryophyllaceae n
Silene gallica Common Catchfly Caryophyllaceae x
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Silene lemmonii Lemmon's Campion Caryophyllaceae n
Silybum marianum Milk Thistle Asteraceae x
Sisymbrium officinale Hedge Mustard Brassicaceae x
Sisyrinchium bellum Blue-eyed Grass Iridaceae n
Smilacina stellata Slim Solomon Liliaceae n
Soliva sessilis  Common Soliva Asteraceae x
Sonchus asper Prickly Sow-thistle Asteraceae x
Sonchus oleraceus Common Sow-thistle Asteraceae x
Spergula arvensis ssp. arvensis Corn Spurrey Caryophyllaceae x
Spergularia rubra Purple Sand Spurrey Caryophyllaceae x
Stachys bullata Hedge Nettle Lamiaceae n
Stellaria media Common Chickweed Caryophyllaceae x
Stephanomeria virgata ssp. pleurocarpa Asteraceae n
Symphoricarpos albus var. laevigatus  Common Snowberry Caprifoliaceae n
Symphoricarpos mollis Creeping Snowberry Caprifoliaceae n
Thalictrum fendleri var. polycarpumMeadow Rue Ranunculaceae n
Torilis nodosa Knotted Hedge-parsley  Apiaceae x
Toxicodendron diversilobum Poison-Oak Anacardiaceae n
Trichostema lanceolatum Vinegar Weed Lamiaceae n
Trifolium barbigerum var. barbigerum Colony Clover Fabaceae n
Trifolium bifidum var. bifidum Pinole Clover Fabaceae n
Trifolium ciliolatum Tree Clover Fabaceae n
Trifolium gracilentum var. gracilentum Pin-point Clover Fabaceae n
Trifolium hirtum Rose Clover Fabaceae x
Trifolium microcephalum Maiden Clover Fabaceae n
Trifolium microdon Valparaiso clover Fabaceae n
Trifolium willdenovii Tomcat Clover Fabaceae n
Triphysaria pusilla Dwarf Orthocarpus  Scrophulariaceae n
Triteleia ixioides ssp. ixioides Golden Stars, Golden Brodiaea Liliaceae n
Umbellularia californica California Bay Lauraceae n
Uropappus lindleyi Silver Puffs  Asteraceae n
Verbena lasiostachys var. lasiostachys  Western Vervain Verbenaceae n
Veronica persica Persian Speedwell Scrophulasriaceae x
Vicia sativa ssp. sativa Spring Vetch Fabaceae x
Viola pedunculata  Johnny Jump-up Violaceae n
Vulpia bromoides Six-week Fescue Poaceae x
Vulpia myuros var. hirsuta  Rat-tail Fescue Poaceae x
Vulpia myuros var. myuros  Rat-tail Fescue Poaceae x
Wyethia helenioides Woolly Mule-ears Asteraceae n
Yabea microcarpa Western Hedge-parsley  Apiaceae n
Zigadenus fremontii Star-lily Liliaceae n

Plants Deliniated Area Site  R4 

Habitats: Quercus agrifolia forest (Coast Live Oak Series); Quercus agrifolia-mixed grassland,
(Nodding Needlegrass Series); Adenostoma fasciculatum chaparral, (Chamise Series);  Closed
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canopy Quercus agrifolia-mixed hardwood with Toxicodendron diverfsilobum understory

Acer macrophyllum Big Leaf Maple Aceraceae n
Achillea millefolium White Yarrow Asteraceae n
Adenostoma fasciculatum Chamise Rosaceae  n
Adiantum jordanii California Maiden-hair Fern Pteridaceae n
Aesculus californica Buckeye Hippocastanaceae n
Agoseris grandiflora Large-flowered Agoseris Asteraceae n
Agoseris retrorsa Spear-leaved Agoseris Asteraceae n
Agrostis pallens (Agrostis diegoensis) Poaceae n
Aira caryophyllea Hair Grass Poaceae x
Anagallis arvensis Pimpernel, Poor Man's Weather-glass Primulaceae x
Arabis glabra  var. furcatipilis Tower Mustard Brassicaceae n
Arbutus menziesii Madroño Ericaceae n
Arctostaphylos glandulosa ssp. glandulosa Ericaceae n
Artemisia californica California Sagebrush Asteraceae n
Artemisia douglasiana California Mugwort Asteraceae n
Aster radulinus Broad-leaf Aster Asteraceae n
Avena barbata Slinder Oat  Poaceae x
Aven fatua Wild Oat Poaceae x
Baccharis pilularis Dwarf Chaparral Broom Asteraceae n
Bowlesia incana Bowlesia Apiaceae n
Briza minor Little Quaking Grass Poaceae x
Bromus carinatus var. carinatus California Brome Poaceae n
Bromus diandrus Great Brome Poaceae x
Bromus hordeaceus ssp. hordeaceus Soft Chess Poaceae x
Bromus pseudolaevipes Poaceae n
Bromus rubens Red Brome Poaceae x
Bromus vulgaris P:oaceae n
Calochortus albus White Globe Lily. Liliaceae n
Carduus pycnocephalus Italian Thistle    Asteraceae x
Carex globosa Round-fruited Sedge Cyperaceae n
Cerastium glomeratum Mouse-eared Chickweed Caryophyllaceae x
Chenopodium californicum Soap Plant Chenopodiaceae n
Cirsium occidentalis var. venustum Venus Thistle Asteraceae n
Clematis ligusticifolia Yerba de Chivato Ranunculaceae n
Clarkia lewisii (Clarkia bottae) Onagraceae n
Clarkia purpurea ssp. quadrivulnera Four Spot Onagraceae n
Claytonia perfoliata ssp. perfoliata Miner's Lettuce Portulacaceae n
Cryptantha microstachys  Boraginaceae n
Cynosurus echinatus Dogtail Grass Poaceae x
Dichelostemma capitatum  Blue Dicks  Liliaceae n
Dryopteris arguta California Wood Fern Dryopteridaceae n
Elymus glaucus var. glaucus Western Ryegrass Poaceae n
Epipactis helleborine Hellebore Orchidaceae x



10

Erechtites minima Toothed Coast Fireweed Asteraceae x
Erodium botrys Long-beaked Filaree Geraniaceae x
Festuca elmeri Elmer’s Fescue Poaceae n
Galium aparine Goose Grass Rubiaceae n
Galium californicum ssp. californicum California Bedstraw Rubiaceae n
Galium parisiense Wall Bedstraw Rubiaceae x
Galium porrigens var. tenue  Rubiaceae n
Gastridium ventricosum Nitgrass Poaceae x
Geranium dissectum Cut-leaved Geranium Geraniaceae x
Geranium molle Geraniaceae x
Gnaphalium californicum California Everlasting Asteraceae n
Gnaphalium luteo-album Weedy Cudweed Asteraceae x
Gnaphalium purpureum Purple Cudweed Asteraceae n
Gnaphalium ramosissimum Pearly Everlasting Asteraceae n
Heteromeles arbutifolia Toyon Rosaceae n
Holodiscus discolor Cream Bush Rosaceae n
Hordeum murinum ssp. leporinum Barnyard Foxtail Poaceae x
Hypochaeris glabra Smooth Cat's Ear Asteraceae x
Juncus patens Juncaceae n
Lactuca serriola Prickly Lettuce  Asteraceae x
Lathyrus vestitus var. ochropetalus  Bolander Pea Fabaceae n
Lathyrus vestitus var. vestitus Fabaceae n
Leymus condensatus Giant Wild Rye Poaceae n
Lithophragma heterophyllum Hill Star Saxifragaceae n
Lolium multiflorum Italian Ryegrass Poaceae x
Lonicera hispidula var. vacillans Hairy Honeysuckle Caprifoliaceae n
Lotus scoparius var. scoparius Deer Weed Fabaceae n
Madia sativa Coast Tarweed Asteraceae n
Marah fabaceus Common Manroot Cucurbitaceae n
Medicago polymorpha Calif. Bur-clover    Fabaceae x
Melica californica  California Melic Poaceae n
Melica imperfecta  Melic Poaceae n
Melilotus indica Indian Melilot Fabaceae x
Mimulus aurantiacus  Sticky Monkey-flower  Scrophulariaceae n
Monardella villosa ssp. villosa Coyote Mint Lamiaceae n
Nassella lepida  Hill Needlegrass Poaceae n
Oemleria cerasiformis Oso Berry Rosaceae n
Osmorhiza chilensis Wood Cicely Apiaceae n
Pentagramma triangularis Goldback Fern Pteridaceae n
Pholistoma auritum Fiesta-flower Hydrophyllaceae n
Poa annua Annual Bluegrass Poaceae x
Poa secunda ssp. secunda  Pine Bluegrass Poaceae n
Polypodium calirhiza   Polypodiaceae n
Potentilla glandulsoa ssp. glandulosa Sticky Cinqufoil Rosaceae n
Pterostegia drymarioides Pterostegia Polygonaceae n
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Quercus agrifolia var. agrifolia Coast Live Oak Fagaceae n
Rafinesquia californica California Chicory Asteraceae n
Ranunculus hebecarpus Downy Buttercup Ranunculaceae n
Rhamnus californica ssp. californica Coffeeberry Rhamnaceae n
Ribes californicum var. californicum Hillside Gooseberry Grossulariaceae n
Ribes divaricatum var. pubiflorum Straggly Gooseberry Grossulariaceae n
Ribes speciosum Fuchsia-flowered Gooseberry Grossulariaceae n
Rosa californica California Wild Rose Rosaceae n
Rubus ursinus California Blackberry  Rosaceae n
Salix lasiolepis Arroyo Willow Salicaceae n
Salvia mellifera Black Sage Lamiaceae n
Sambucus mexicana Blue Elderberry Caprifoliaceae n
Sanicula crassicaulis Gambleweed Apiaceae n
Satureja douglasii Yerba Buena Lamiaceae n
Scrophularia californica ssp. californica California Figwort Scrophulariaceae n
Scrophularia californica ssp. floribunda Many-flowered Scroph. Scrophulariaceae n
Silene gallica Common Catchfly Caryophyllaceae x
Silybum marianum Milk Thistle Asteraceae x
Sisymbrium officinale Hedge Mustard Brassicaceae x
Sisyrinchium bellum Blue-eyed Grass Iridaceae n
Smilacina stellata Slim Solomon Liliaceae n
Solidago californica California Goldenrod Asteraceae n
Sonchus asper Prickly Sow-thistle Asteraceae x
Sonchus oleraceus Common Sow-thistle Asteraceae x
Stachys bullata Hedge Nettle Lamiaceae n
Stellaria media Common Chickweed Caryophyllaceae x
Symphoricarpos albus var. laevigatus  Common Snowberry Caprifoliaceae n
Symphoricarpos mollis Creeping Snowberry Caprifoliaceae n
Torilis nodosa Knotted Hedge-parsley  Apiaceae x
Toxicodendron diversilobum Poison-Oak Anacardiaceae n
Trifolium ciliolatum Tree Clover Fabaceae n
Trifolium microcephalum Maiden Clover Fabaceae n
Trifolium willdenovii Tomcat Clover Fabaceae n
Triteleia ixioides ssp. ixioides Golden Stars, Golden Brodiaea Liliaceae n
Umbellularia californica California Bay Lauraceae n
Verbena lasiostachys var. lasiostachys  Western Vervain Verbenaceae n
Veronica persica Persian Speedwell Scrophulariaceae x
Vulpia myuros var. hirsuta  Rat-tail Fescue Poaceae x
Vulpia myuros var. myuros  Rat-tail Fescue Poaceae x
Yabea microcarpa Western Hedge-parsley  Apiaceae n
Zigadenus fremontii Star-lily    Liliaceae n

Plants Along Proposed New Road to Reservoir

Habitats: Quercus agrifolia forest, (Coast Live Oak Series); Adenostoma fasciculatum chaparral,
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(Chamise Series); Closed canopy Quercus agrifolia-mixed hardwood with Toxicodendron
diverfsilobum understory

Achillea millefolium White Yarrow Asteraceae n
Adenostoma fasciculatum Chamise Rosaceae  n
Adiantum jordanii California Maiden-hair Fern Pteridaceae n
Aesculus californica Buckeye Hippocastanaceae n
Agoseris retrorsa Spear-leaved Agoseris Asteraceae n
Anagallis arvensis Pimpernel, Poor Man's Weather-glass Primulaceae x
Arabis glabra  var. furcatipilis Tower Mustard Brassicaceae n
Arbutus menziesii Madroño Ericaceae n
Artemisia californica California Sagebrush Asteraceae n
Artemisia douglasiana California Mugwort Asteraceae n
Aster radulinus Broad-leaf Aster Asteraceae n
Avena barbata Slinder Oat  Poaceae x
Avena fatua Wild Oat Poaceae x
Baccharis douglasii Douglas’ Baccharis Asteraceae n
Baccharis pilularis Dwarf Chaparral Broom Asteraceae n
Bowlesia incana Bowlesia Apiaceae n
Bromus diandrus Great Brome Poaceae x
Bromus hordeaceus ssp. hordeaceus Soft Chess Poaceae x
Bromus rubens Red Brome Poaceae x
Calochortus albus White Globe Lily. Liliaceae n
Calystegia purpurata var. purpurata  Western Morning-glory Convolvulaceae n
Carduus pycnocephalus Italian Thistle    Asteraceae x
Carex globosa Round-fruited Sedge Cyperaceae n
Ceanothus cuneatus var. cuneatus Buck Brush Rhamnaceae n
Ceanothus oliganthus var. sorediatus Jim Brush Rhamnaceae n
Centaurea melitensis Tocalote, Yellow Star Thistle Asteraceae x
Cerastium glomeratum Mouse-eared Chickweed Caryophyllaceae x
Chlorogalum pomeridianum var. pomeridianum Soaproot, Amole Liliaceae n
Cirsium occidentalis var. venustum Venus Thistle Asteraceae n
Clarkia purpurea ssp. quadrivulnera Four Spot Onagraceae n
Clarkia unguiculata Canyon Clarkia Onagraceae n
Claytonia perfoliata ssp. perfoliata Miner's Lettuce Portulacaceae n
Cynoglossum grande Hound’s Tngue Boraginaceae n
Cynosurus echinatus Dogtail Grass Poaceae x
Daucus pusillus Rattlesnake Weed Apiaceae n
Dichelostemma capitatum  Blue Dicks  Liliaceae n
Dryopteris arguta California Wood Fern Dryopteridaceae n
Dudleya lanceolata Crassulaceae n
Elymus glaucus var. glaucus Western Ryegrass Poaceae n
Epilobium canum  ssp. canum  Zauschneria  Onagraceae n
Epipactis helleborine Hellebore Orchidaceae x
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Equisestum hyemale ssp. affine scouring-rush Equissetaceae n
Eremocarpus setigerus Turkey Mullein Eulphoribaceae n
Erodium botrys Long-beaked Filaree Geraniaceae x
Euphorbia crenulata Chinese Caps Euphorbiaceae n
Foeniculum vulgare Sweet Fennel Apiaceae x
Galium aparine Goose Grass Rubiaceae n
Galium porrigens var. tenue  Rubiaceae n
Genista monspessulina French Broom   Fabaceae x
Geranium dissectum Cut-leaved Geranium Geraniaceae x
Geranium molle Geraniaceae x
Helenium puberulum Sneeze-weed Asteraceae n
Heteromeles arbutifolia Toyon Rosaceae n
Holodiscus discolor Cream Bush Rosaceae n
Hordeum murinum ssp. leporinum Barnyard Foxtail Poaceae x
Hypochaeris glabra Smooth Cat's Ear Asteraceae x
Juncus patens Juncaceae n
Juncus xiphioides Juncaceae n
Lathyrus vestitus var. vestitus Fabaceae n
Lemna minor Duckweed Lemnaceae n
Leymus condensatus Giant Wild Rye Poaceae n
Lolium multiflorum Italian Ryegrass Poaceae x
Lonicera hispidula var. vacillans Hairy Honeysuckle Caprifoliaceae n
Madia sativa Coast Tarweed Asteraceae n
Marah fabaceus Common Manroot Cucurbitaceae n
Medicago polymorpha Calif. Bur-clover    Fabaceae x
Melica imperfecta  Melic Poaceae n
Mimulus aurantiacus  Sticky Monkey-flower  Scrophulariaceae n
Mimulus guttatus Monkey Flower Scrophulariaceae n
Osmorhiza chilensis Wood Cicely Apiaceae n
Pellaea andromedifolia Coffee Fern Pteridaceae x
Pentagramma triangularis Goldback Fern Pteridaceae n
Phacelia imbricata ssp. imbricata Imbricate Phacelia Hydrophyllaceae n
Pholistoma auritum Fiesta-flower Hydrophyllaceae n
Plantago lanceolata Ribwort Plantaginaceae x
Poa annua Annual Bluegrass Poaceae x
Polygonum arenastrum  Knotweed Polygonaceae x
Polypodium calirhiza   Polypodiaceae n
Populus balsamifera ssp.trichocarpa Black Cottonwood Salicaceae n
Potentilla glandulsoa ssp. glandulosa Sticky Cinqufoil Rosaceae n
Pterostegia drymarioides Pterostegia Polygonaceae n
Quercus agrifolia var. agrifolia Coast Live Oak Fagaceae n
Rhamnus californica ssp. californica Coffeeberry Rhamnaceae n
Rhamnus ilicifolia Redberry Rhamnaceae n
Ribes speciosum Fuchsia-flowered Gooseberry Grossulariaceae n
Rosa californica California Wild Rose Rosaceae n
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Rubus ursinus California Blackberry  Rosaceae n
Rumex acetosella Sheep Sorrel Polygonaceae x
Rumex crispus Curly Dock Polygonaceae x
Rumex salicifolius var. salicifolium  Willow Dock Polygonaceae n
Salix lasiolepis Arroyo Willow Salicaceae n
Sambucus mexicana Blue Elderberry Caprifoliaceae n
Sanicula crassicaulis Gambleweed Apiaceae n
Satureja douglasii Yerba Buena Lamiaceae n
Scirpus californica California Tule Cyperaceae n
Scirpus microcarpus Panicled Bullrush Cyperaceae n
Scrophularia californica ssp. californica California Figwort Scrophulariaceae n
Silybum marianum Milk Thistle Asteraceae x
Sisymbrium officinale Hedge Mustard Brassicaceae x
Sisyrinchium bellum Blue-eyed Grass Iridaceae n
Smilacina stellata Slim Solomon Liliaceae n
Solidago californica Common Golderod Asteraceae n
Sonchus asper Prickly Sow-thistle Asteraceae x
Stachys bullata Hedge Nettle Lamiaceae n
Symphoricarpos albus var. laevigatus  Common Snowberry Caprifoliaceae n
Thalictrum fendleri var. polycarpumMeadow Rue Ranunculaceae n
Torilis nodosa Knotted Hedge-parsley  Apiaceae x
Toxicodendron diversilobum Poison-Oak Anacardiaceae n
Trifolium bifidum var. bifidum Pinole Clover Fabaceae n
Trifolium ciliolatum Tree Clover Fabaceae n
Trifolium microcephalum Maiden Clover Fabaceae n
Trifolium microdon Valparaiso clover Fabaceae n
Triteleia ixioides ssp. ixioides Golden Stars, Golden Brodiaea Liliaceae n
Umbellularia californica California Bay Lauraceae n
Verbena lasiostachys var. lasiostachys  Western Vervain Verbenaceae n
Vulpia myuros var. hirsuta  Rat-tail Fescue Poaceae x
Vulpia myuros var. myuros  Rat-tail Fescue Poaceae x
Yabea microcarpa Western Hedge-parsley  Apiaceae n

Potential Sediment Transport Route above San Clemente Dam

Area previously partially cleared, Quercus agrifolia overstory in part, alluvial grassland with some
native grasses and sedges.  Distal portion solid Conium maculatum and Urtica dioica plus willows

Adenostoma fasciculatum Chamise Rosaceae         n
Aesculus californica Buckeye Hippocastanaceae    n
Alnus rubra Red Alder Betulaceae         n
Anagallis arvensis Pimpernel, Poor Man's Weather-glass Primulaceae         x
Arbutus menziesii Madroño Ericaceae         n
Artemisia douglasiana California Mugwort Asteraceae         n
Avena barbata Slinder Oat Poaceae         x
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Baccharis douglasii Douglas' Baccharis Asteraceae         n
Baccharis pilularis Dwarf Chaparral Broom Asteraceae              n
Barbarea orthoceras American Winter-cress Brassicaceae         n
Bromus carinatus var. carinatus California Brome Poaceae         n
Bromus diandrus Great Brome Poaceae         x
Bromus hordeaceus ssp. hordeaceus* Soft Chess Poaceae         x
Bromus rubens Red Brome Poaceae         x
Carex barbarae Santa Barbara Sedge Cyperaceae         n
Carex harfordii Monterey Sedge Cyperaceae         n
Centaurea melitensis Tocalote, Yellow Star Thistle Asteraceae         x
Cirsium occidentale var. venustum Venus Thistle Asteraceae         n
Cirsium vulgare Bull Thistle Asteraceae         x
Clarkia purpurea ssp. quadrivulnera Four Spot Onagraceae         n
Clarkia unguiculata Canyon Clarkia Onagraceae         n
Claytonia perfoliata ssp. perfoliata Miner's Lettuce Portulacaceae         n
Conium maculatum Poison-hemlock Apiaceae         x
Conyza bonariensis South American Conyza Asteraceae         x
Cynosurus echinatus Dogtail Grass Poaceae         x
Deschampsia danthonioides Annual Hair-grass Poaceae         n
Digitalis purpurea Foxglove Scrophulariaceae     x
Dryopteris arguta California Wood Fern Dryopteridaceae      n
Elymus glaucus var. glaucus Western Ryegrass Poaceae         n
Galium aparine Goose Grass Rubiaceae         n
Galium parisiense Wall Bedstraw Rubiaceae         x
Geranium dissectum Cut-leaved Geranium Geraniaceae         x
Geranium molle Velvet Geranium Geranicaceae         x
Helenium puberulum Sneeze-weed Asteraceae         n
Heteromeles arbutifolia Toyon Rosaceae         n
Hirschfeldia incana Summer Mustard Brassicaceae         x
Holcus lanatus Velvet Grass Poaceae         x
Hordeum distichon Cultivated Barley Poaceae         x
Hypochaeris glabra Smooth Cat's Ear Asteraceae         x
Juncus effusus var. brunneus Common Rush Juncaceae         n
Juncus patens Spreading Rush Juncaceae         n
Lactuca serriola Prickly Lettuce Asteraceae         x
Lathyrus vestitus var. vestitus  Paciofic Pea Fabaceae         n
Lolium multiflorum Italian Ryegrass Poaceae         x
Lonicera hispidula var. vacillans Hairy Honeysuckle Caprifoliaceae       n
Lotus purshianus Spanish Clover Fabaceae         n
Lotus scoparius var. scoparius Deer Weed Fabaceae         n
Lupinus albifrons var. albifrons Silver Lupine Fabaceae         n
Lupinus bicolor  Lindley’s Annual Lupine Fabaceae         n
Lupinus nanus Sky Lupine Fabaceae         n
Madia sativa Coast Tarweed Asteraceae         n
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Medicago polymorpha Calif. Bur-clover   Fabaceae         x
Melilotus indica Indian Melilot Fabaceae         x
Mimulus aurantiacus Northern Sticky Monkey-flower Scrophulariaceae  n
Osmorhiza chilensis Wood Cicely Apiaceae         n
Polygonum persicaria Spotted Persicaria Polygonaceae         x
Polypogon monspeliensis Rabbitfoot Grass Poaceae         x
Quercus agrifolia var. agrifolia Coast Live Oak Fagaceae         n
Rhamnus californica ssp. californica Coffeeberry Rhamnaceae         n
Ribes divaricatum var. pubiflorum Straggly gooseberry Grossulariaceae       n
Ribes speciosum Fuchsia-flowered Gooseberry Grossulariaceae       n
Rorippa nasturtium-aquaticum Water-cress Brassicaceae         n
Rubus ursinus California Blackberry Rosaceae         n
Rumex acetosella Sheep Sorrel Polygonaceae         x
Rumex crispus Curly Dock Polygonaceae         x
Salix lasiolepis Arroyo Willow Salicaceae         n
Sambucus mexicana Blue Elderberry Caprifoliaceae         n
Satureja douglasii Yerba Buena Onagraceae         n
Scirpus microcarpus Panicled Bulrush Cyperaceae         n
Silybum marianum Milk Thistle Asteraceae         x
Sonchus asper Prickly Sow-thistle Asteraceae         n
Stachys bullata Hedge Nettle Lamiaceae         n
Symphoricarpos mollis Creeping Snowberry Caprifoliaceae         n
Torilis nodosa Knotted Hedge-parsley Apiaceae         x
Toxicodendron diversilobum Poison-Oak Anacardiaceae         n
Trifolium microcephalum Maiden Clover Fabaceae         n
Umbellularia californica California Bay Lauraceae         n
Urtica dioica ssp. holosericea Hoary Nettle  Urticaceae         n
Verbena lasiostachys var. lasiostachys  Verbeniaceae         n
Vulpia myuros var. myuros   Poaceae         x
Zigadenus fremontii Fremont’s Star Lily Liliaceae         n

Plants of San Clemente Diversion Dike
 

A combination of alluvium filled river bottom plus closed canopy Quercus Agrifolia and some open
grassland

Achillea millefolium White Yarrow Asteraceae          n
Adenostoma fasciculatum Chamise Rosaceae          n
Adiantum jordanii California Maiden-hair Fern Pteridaceae          n
Aesculus californica Buckeye Hippocastranacee     n
Agoseris retrorsa Spear-leaved Agoseris Asteraceae          n
Agrostis viridis Water Bent-grass Poaceae          x
Aira caryophyllea Hair Grass Poaceae          x
Alnus rubra Red Alder Betulaceae          n
Anagallis arvensis Pimpernel, Poor Man's Weather-glass Primulaceae          x
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Arbutus menziesii Madroño Ericaceae          n
Arctostaphylos glandulosa ssp. glandulosa  Ericaceae          n
Arctostaphylos t. ssp. tomentosa Shaggy-barked Manzanita Ericaceae          n 
Artemisia californica California Sagebrush Asteraceae          n
Artemisia douglasiana California Mugwort Asteraceae          n
Artemisia dracunculus Dragon Sagewort Asteraceae          n
Aster chilensis Common California Aster Asteraceae          n
Avena barbata Slinder Oat  Poaceae          x
Baccharis pilularis Dwarf Chaparral Broom Asteraceae          n
Baccharis salicifolia Mule Fat Asteraceae          n
Brickellia californica California Brickelbush Asteraceae          n
Bromus carinatus var. carinatus California Brome Poaceae          n
Bromus diandrus Great Brome Poaceae          x
Bromus hordeaceus ssp. hordeaceus Soft Chess  Poaceae          x
Bromus madritensis ssp. madritensis Madrid Brome Poaceae          x
Bromus rubens Red Brome Poaceae          x
Bromus vulgaris Narrow-flowered Brome Poaceae          n 
Calochortus albus White Globe Lily Liliaceae          n
Calystegia purpurata ssp. purpurata  Western  Morning Glory Convolvulaceae        n
Camissonia micrantha Small Primrose Onagraceae          n
Carduus pycnocephalus Italian Thistle Asteraceae          x
Carex globosa Round-fruited Sedge Cyperaceae          n
Ceanothus oliganthus var. sorediatus Jim Brush Rhamnaceae          n
Centaurea melitensis Tocalote, Yellow Star Thistle Asteraceae          x
Chlorogalum pomeridianum var. pomeridianum Soaproot, Amole Liliaceae          n
Cirsium occidentale var. venustum Venus Thistle Asteraceae          n
Clarkia lewisii Lewis’ Clarkia Onagraceae          n
Clarkia purpurea ssp. quadrivulnera Four Spot Onagraceae          n
Clarkia unguiculata Canyon Clarkia Onagraceae          n
Claytonia perfoliata ssp. perfoliata Miner's Lettuce Potulacaceae          n
Corethrogyne filaginifolia var. filaginifolia Beach Aster Asteraceae          n
Cuscuta  spp. Dodder Cuscutaceae          n 
Cynosurus echinatus Dogtail Grass  Poaceae          x
Cyperus eragrostis Umbrella Sedge Cyperaceae          n
Datisca glomerata Durango Root Datiscaceae          n
Dichelostemma capitatum  Blue Dicks  Liliaceae          n
Dudleya lanceolata  Lance-leaved Dudleya Crassulaceae          n
Eleocharis acicularis var. acicularis Needle Spikerush Cyperaceae          n
Elymus glaucus var. glaucus Western Ryegrass Poaceae          n
Epilobium brachycarpum Summer Cottonweed Onagraceae          n
Epilobium ciliatum ssp. watsonii Coast Cottonweed  Onagraceae          n
Equisetum hyemale ssp. affine Scouring-rush Equisetaceae          n
Eriogonum elegans ssp. elegans Elegant Buckwheat Polygonaceae          n
Eriogonum nudum var. auriculatum Naked Buckwheat Polygonaceae          n
Eschscholzia californica California Poppy Papaveraceae          n
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Filago gallica  Narrow-leaved Filago Asteraceae          x
Galium aparine Goose Grass Rubiaceae          n
Galium californicum ssp. californicum California Bedstraw Rubiaceae          n
Galium parisiense Wall Bedstraw Rubiaceae          x
Galium porrigens .var. tenue  Climbing Bedstraw Rubiaceae          n
Gnaphalium canescens ssp. beneolens Fragrant Everlasting  Asteraceae          n
Gnaphalium palustre Lowland Cudweed Asteraceae          n
Helenium puberulum Sneeze-weed Asteraceae          n
Heteromeles arbutifolia Toyon Rosaceae          n
Heterotheca grandiflora Telegraph Weed Asteraceae          n
Hirschfeldia incana Summer Mustard Brassicaceae          x
Hoita macrostachya Leather Root Fabaceae          n
Holodiscus discolor Cream Bush Rosaceae          n
Juncus effusus var. brunneus Common Rush Juncaceae          n
Juncus patens Spreading Rush Juncaceae          n
Lathyrus vestitus var. vestitus Pacific Pea Fabaceae          n
Lonicera hispidula var. vacillans Hairy Honeysuckle       Caprifoliaceae       n
Lotus purshianus Spanish Clover Fabaceae          n
Lotus scoparius var. scoparius Deer Weed Fabaceae          n
Lupinus albifrons var. albifrons Silver Bush Lupine Fabaceae          n
Lupinus bicolor Lindley’s Annual Lupine Fabaceae          n
Lupinus nanus Sky Lupine Fabaceae          n
Madia sativa Coast Tarweed Asteraceae          n
Medicago sativa Alfalfa Fabaceae          x
Melilotus albus White Sweet-clover Fabaceae          x
Melilotus indica Indian Melilot Fabaceae          x
Mentha pulegium Pennyroyal Lamiaceae          x
Mimulus aurantiacus  Sticky Monkey-flower  Scrophulariaceae  n
Nassella lepida  Foothill Needlegrass Poaceae          n
Navarretia atractyloides Holly-leaved Navarretia Polemoniaceae         n
Osmorhiza chilensis Wood Cicely Apiaceae          n
Paspalum distichum Knotgrass Poaceae          x
Pellaea andromediaefolia Coffee Fern Pteridaceae          n
Pentagramma triangularis Goldback Fern Pteridaceae          n
Plantago lanceolata Ribwort Plantaginaceae          x
Platanus racemosa Western Sycamore Platanaceae          n
Polygala californica California Milkwort Polygalaceae          n
Polypodium calirhiza California Polypody Polypodiaceae          n
Polypogon monspeliensis Rabbitfoot Grass Poaceae          x
Polystichum munitum Sword Fern Pteridaceae          n
Populus fremontii Fremont's Cottonwood Salicaceae          n
Quercus agrifolia var. agrifolia Coast Live Oak Fagaceae          n
Quercus lobata Valley Oak Fagaceae          n
Rafinesquia californica California Chicory Asteraceae          n
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Rhamnus crocea Redberry Rhamnaceae          n
Ribes speciosum Fuchsia-flowered Gooseberry Grossulariaceae        n
Rumex acetosella Sheep Sorrel Polygonaceae          x
Rumex crispus Curly Dock Polygonaceae          x
Rumex salicifolius var. salicifolius Willow Dock Polygonaceae          n
Rupertia.physodes California Tea Fabaceae          n
Salix exigua Narrow-leaved Willow Salicaceae          n
Salix lasiolepis Arroyo Willow Salicaceae          n
Salix lucida.ssp.lasiandra Shining Willow  Salicaceae          n
Salvia mellifera Black Sage Lamiaceae          n
Scirpus microcarpus Panicled Bulrush Cyperaceae          n
Sonchus asper Prickly Sow-thistle Asteraceae          x
Stachys bullata Hedge Nettle Lamiaceae          n
Symphoricarpos albus var. laevigatus  Common Snowberry Caprifoliaceae          n
Toxicodendron diversilobum Poison-Oak Anacardiaceae          n
Trifolium hirtum  Rose Clover Fabaceae          x
Trifolium willdenovii Tomcat Clover Fabaceae          n
Typha domingensis Narrow-leaved Cat-tail Typhaceae          n
Umbellularia californica California Bay Lauraceae          n
Verbascum thapsus Woolly Mullein Scrophulariaceae      x
Veronica anagallis-aquatica Water Speedwell  Scrophulariaceae      x
Vulpia myuros var. hirsuta  Poaceae          x
Yabea microcarpa Western Hedge-parsley  Apiaceae          n

Entrix Plants of San Clemente Diversion Canal 

Habitat is entirely (Chamise Series), Adenostoma Chaparral with a mixture of other shrubs because
the east facing portion is quite steep and has had some slides.  The west portion is vertical

Achillea millefolium White Yarrow Asteraceae          n
Adenostoma fasciculatum Chamise Rosaceae          n
Adiantum jordanii California Maiden-hair Fern Pteridaceae          n
Agrostis pallens Leafy Bent-grass Poaceae          n
Aira caryophyllea Hair Grass Poaceae          x
Alnus rubra Red Alder Betulaceae          n
Anagallis arvensis Pimpernel, Poor Man's Weather-glass Primulaceae          x
Anthemus cotula Mayweed Asteraceae          x
Arctostaphylos glandulosa ssp. glandulosa  Ericaceae          n
Artemisia californica California Sagebrush Asteraceae          n
Artemisia douglasiana California Mugwort Asteraceae          n
Aster chilensis Common California Aster Asteraceae          n
Avena barbata Slinder Oat  Poaceae          x
Baccharis pilularis Dwarf Chaparral Broom Asteraceae          n
Bromus carinatus var. carinatus California Brome Poaceae          n
Bromus diandrus Great Brome    Poaceae          x
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Bromus hordeaceus ssp. hordeaceus Soft Chess  Poaceae          x
Bromus rubens Red Brome Poaceae          x
Bromus vulgaris Narrow-flowered Brome Poaceae          n 
Carex globosa Round-fruited Sedge Cyperaceae          n
Ceanothus oliganthus var. sorediatus Jim Brush Rhamnaceae          n
Cercocarplus betuloides Mopuntain mahogany Rosaceae          n
Chenpopodium album White Goosefoot Chenopodiaceae       x
Cirsium occidentale var. venustum Venus Thistle Asteraceae          n
Clematis ligusticifolia Yerba de Chivato Ranunculaceae         n
Conyza bonariensis South American Conyza Asteraceae          x
Cryptantha micromeres Minute-flowered Cryptantha Boraginaceae          n
Cynosurus echinatus Dogtail Grass  Poaceae          x
Datisca glomerata Durango Root Datiscaceae          n
Delphinium parryi Parry’s Larkspur Ranunculaceae         n
Dudleya lanceolata Lance-leaved Dudleya Crassulaceae          n
Elymus glaucus var. Western Reygrass Poaceae          n
Epilobium brachycarpum Summer Cottonweed Onagraceae          n
Eriiophyllum confertiflorum var. confertiflorum Golden Yarrow Asteraceae          n
Eriogonum fasciculatum var. foliolosum California Buckwheat Polygonaceae          n
Eriogonum nudum var. auriculatum Naked Buckwheat Polygonaceae          n
Festuca californica California Fescue Poaceae          n
Galium parisiense Wall Bedstraw Rubiaceae          x
Galilum porrigens var. tenue Climbing Bedstraw Rubiaceae          n
Gnaphalium bicolor  Bioletti’s Cudweed Asteraceae          n
Heteromeles arbutifolia Toyon Rosaceae          n
Hirschfeldia incana Summer Mustard Brassicaceae          n
Hordeum murinum ssp. leporinum Barnyard Foxtail Poaceae          n
Hordeum murinum ssp. leporinum Barnyard Foxtail Poaceae          x
Leymus condensatus Giant Ryegrass Poaceae          n
Linanthus liniflorus Flax-flowered Linanthus Polemoniaceae         n
Lolium multiflorum Italian Ryegrass Poaceae          x
Marah fabaceus Manroot, Wild Cucumber Cucurbitaceae       n
Melica californica California Melic Poaceae                  n
Melica imperfecta California Melica Poaceae          n
Melilotus indica Indian Melilot Fabaceae          n
Mimulus aurantiacus  Sticky Monkey-flower  Scrophulariaceae   n
Nassella lepida  Foothill Needlegrass Poaceae           n
Pellaea andromediaefolia Coffee Fern Pteridaceae          n
Pellaea mucronata Birds-foot Fern Pteridaceae          x
Pentagramma triangularis Goldback Fern Pteridaceae          n
Phacelia imbricata Imbricate Phacelia Hydrophyllaceae      n
Platanus racemosa Western Sycamore  Platanaceae          n
Polypodium calirhiza California Polypody Polypodiaceae          n
Polypogon monspeliensis Rabbitfoot Grass Poaceae          x
Populus balsamifera  ssp. tricocarpa Black Cottonwood Salicaceae          n
Prunus ilicifolia Holly-leaf Cherry Rosaceae          n
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Pterostegia drymarioides  Pterostegia Polygonaceae          n
Quercus agrifolia var. agrifolia Coast Live Oak Fagaceae          n
Rafinesquia californica California Chicory Asteraceae          n
Rhamnus crocea Redberry Rhamnaceae          n
Rumex salicifolius var. salicifolius Willow Dock Polygonaceae          n
Salix lasiolepis Arroyo Willow Salicaceae          n
Salvia mellifera Black Sage Lamiaceae          n
Sambucus mexicana Blue Elderberry Calprifoliaceae         n
Satureja douglasii Yerba Buena Lamiaceae          n
Scirpus californica California Tule Cypraceae          n
Selaginella bigelovii  Bushy Selaginella Selaginellaceae         n
Sonchus asper Prickly Sow-thistle Asteraceae          x
Stachys bullata Hedge Nettle Lamiaceae          n
Stephanomeria virgata ssp. pleurocarpa Stephanomeria Asteraceae          n
Toxicodendron diversilobum Poison-Oak Anacardiaceae          n
Triteleia ixioides ssp. ixioides Golden Brodiaea Liliaceae          n
Urtica dioica ssp. holosericea Hoary Nettle Urticaceae          n
Veronica anagallis-aquatica Water Speedwell Scrophulariaceae      x
Vulpia myuros var. hirsuta  Poaceae          x
Zigadenus fremontii Fremont’s Star Lily Liliaceae          n



Table K-1.Special-Status Plant Species Potentially Occurring in the San Clemente Project Area.

Scientific name
Common name Status Growth Form

Flowering
Period Habitat

Potential To Occur in Project
Area

Allium hickmanii
Hickman's onion

CNPS 1B Perennial herb
(bulbiferous)

Apr-May Closed-cone coniferous forest, chaparral, coastal
scrub, valley and foothill grassland, coastal prairie.
sandy loam, damp ground and vernal swales.
Mostly in grassland, although species can be
associated with chaparral or woodland. 20-200
meters

Suitable habitat present in the
project area. Not observed
during project surveys.

Arctostaphylos hookeri ssp.
hookeri
Hooker's manzanita

CNPS 1B Shrub
(evergreen)

Feb-Jun Chaparral, coastal scrub, closed-cone coniferous
forest, cismontane woodland, on sandy soils,
sandy shales, sandstone outcrops. Known only
from Monterey and Santa Cruz Counties. 85-300
meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Arctostaphylos
montereyensis
Monterey manzanita

CNPS 1B Shrub
(evergreen)

Feb-Mar Chaparral, cismontane woodland, coastal scrub,
sandy soil, usually with chaparral associates.
Endemic to Monterey County. 30-730 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Arctostaphylos pajaroensis
Pajaro manzanita

CNPS 1B Shrub
(evergreen)

Dec-Mar Chaparral. Only in Monterey and Santa Cruz
Counties; may be extinct in Santa Cruz County.
sandy soils. 30-760 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Arctostaphylos pumila
sandmat manzanita

CNPS 1B Shrub
(evergreen)

Feb-May Closed-cone coniferous forest, chaparral,
cismontane woodland, coastal dunes, coastal
scrub, on sandy soil with other chaparral
associates. Endemic to Monterey County. 3-205
meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Carlquistia muirii
Muir's tarplant

CNPS 1B Perennial herb
(rhizomatous)

Jul-Aug Chaparral, lower montane coniferous forest, upper
montane coniferous forest. crevices of granite
ledges and dry sandy soils. 1100-2500 meters. 

None. Project elevation below
range for species. Not observed
during project surveys

Centromadia parryi ssp.
congdonii
Congdon's tarplant

CNPS 1B Annual herb Jun-Nov Valley and foothill grassland: alkaline soils,
sometimes described as heavy white clay. 1-230
meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Chorizanthe pungens var.
pungens
Monterey spineflower

FT, CNPS
1B

Annual herb Apr-Jun Coastal dunes, chaparral, cismontane woodland,
coastal scrub on sandy soils in coastal dunes or
more inland within chaparral or other habitats. 

Suitable habitat present in the
project area. Not observed
during project surveys.
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Common name Status Growth Form

Flowering
Period Habitat

Potential To Occur in Project
Area

Known only from Monterey and Santa Cruz
Counties. 0-150 meters. 

Chorizanthe robusta var.
robusta
robust spineflower

FE, CNPS
1B

Annual herb Apr-Sep Cismontane woodland, coastal dunes, coastal
scrub; sandy terraces and bluffs or in loose sand.
3-120 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Cordylanthus rigidus ssp.
littoralis
seaside bird's-beak

CE, CNPS
1B

Annual herb,
hemiparasitic

May-Oct Closed-cone coniferous forest, chaparral,
cismontane woodland, coastal scrub, coastal
dunes, sandy, often disturbed sites, usually within
chaparral or coastal scrub. 0-215 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Delphinium hutchinsoniae
Hutchinson's larkspur

CNPS 1B Perennial herb Mar-Jun Broadleaved upland forest, chaparral, coastal
prairie, coastal scrub, on semi-shaded, slightly
moist slopes, usually west-facing. Endemic to
Monterey County. 0-365 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Eriastrum virgatum
virgate eriastrum

CNPS 4 -
observed

Annual herb May-Jul Chaparral and coastal dunes below 500 meters
(1640 ft) in Monterey and San Benito Counties. 

Suitable habitat present in the
project area. Reported during
project surveys

Ericameria fasciculata
Eastwood's goldenbush

CNPS 1B Shrub
(evergreen)

Jul-Oct Closed-cone coniferous forest, chaparral
(maritime), coastal scrub, coastal dunes, in sandy
openings. Endemic to Monterey County. 30-275
meters. 

Low. Suitable habitat probably
not present in the project area.
Not observed during project
surveys

Erysimum ammophilum
coast wallflower

CNPS 1B Perennial herb Feb-Jun Chaparral (maritime), coastal dunes, coastal scrub.
sandy openings. 0-130 meters. 

Low. Suitable habitat probably
not present in the project area.
Not observed during project
surveys

Fritillaria falcata
talus fritillary

CNPS 1B Perennial herb
(bulbiferous)

Mar-May Chaparral, cismontane woodland, lower montane
coniferous forest. on shale, granite, or serpentine
talus. 300-1525 meters. 

Low. Project elevation at low
end of  range for species.

Galium californicum ssp.
luciense
Cone Peak bedstraw

CNPS 1B Perennial herb Mar-Sep Broadleaved upland forest, lower montane
coniferous forest, cismontane woodland; in forest
duff or gravelly talus of pine and oak forest, in
partial shade. Endemic to Monterey County. 875-
1525 meters. 

None. Project elevation below
range for species.

Gilia tenuiflora ssp.
arenaria

FE, CT,
CNPS 1B

Annual herb Apr-Jun Coastal dunes, coastal scrub, chaparral (maritime),
cismontane woodland; in bare, wind-sheltered 

Low. Suitable habitat probably
not present in the project area. 
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Common name Status Growth Form

Flowering
Period Habitat

Potential To Occur in Project
Area

sand gilia areas often near dune summit or in the hind dunes;
Two records from Pleistocene inland dunes.
Endemic to Monterey County. 0-245 meters. 

Not observed during project
surveys

Grindelia hirsutula var.
maritima
San Francisco gumplant

CNPS 1B Perennial herb Aug-Sep Coastal scrub, coastal bluff scrub, valley and
foothill grassland; sandy or serpentine slopes, sea
bluffs. 15-400 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Malacothamnus palmeri
var. involucratus
Carmel Valley bush mallow

CNPS 1B Shrub
(deciduous)

May-Oct Cismontane woodland, chaparral. talus hilltops
and slopes, sometimes on serpentine;burn
dependent. Known only from Monterey and San
Luis Obispo Counties. 30-1100 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Malacothamnus palmeri
var. lucianus
Arroyo Seco bush mallow

CNPS 1B Shrub
(deciduous)

May-Aug Chaparral, meadows and seeps; gravel banks and
sandstone rocks on west-facing slopes in full sun.
Endemic to Monterey County. 10-915 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Malacothrix saxatilis var.
arachnoidea
Carmel Valley malacothrix

CNPS 1B Perennial herb
(rhizomatous)

Mar-Dec Chaparral, on rock outcrops or steep rocky
roadcuts. known only from Monterey and Santa
Barbara Counties. 25-1215 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Pedicularis dudleyi
Dudley's lousewort

CR, CNPS
1B

Perennial herb Apr-Jun Chaparral, north coast coniferous forest, valley and
foothill grassland; deep shady woods of older
coast redwood forests; also in maritime chaparral.
100-490 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Piperia yadonii
Yadon's rein orchid

FE, CNPS
1B

Perennial herb May-Aug Closed-cone coniferous forest, chaparral, coastal
bluff scrub; on sandstone and sandy soil, but
poorly drained and often dry. Endemic to
Monterey County. 10-415 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Plagiobothrys uncinatus
hooked popcorn-flower

CNPS 1B Annual herb Apr-May Chaparral, cismontane woodland, valley and
foothill grassland, coastal bluff scrub; sandstone
outcrops and canyon sides; often in burned or
disturbed areas. 300-820 meters. 

Low. Project elevation at low
end of  range for species. Not
observed during project surveys

Sanicula maritima
adobe sanicle

CR, CNPS
1B

Perennial herb Feb-May Meadows and seeps, valley and foothill grassland,
chaparral, coastal prairie; moist clay or ultramafic
soils. 30-240 meters. 

Suitable habitat present in the
project area. Not observed
during project surveys.

Sidalcea malachroides
maple-leaved checkerbloom

CNPS 1B Perennial herb Apr-Aug Broadleaved upland forest, coastal prairie, coastal
scrub, north coast coniferous forest; woodlands
and clearings near coast; often in disturbed areas. 

Suitable habitat present in the
project area. Not observed
during project surveys.
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2-760 meters. 
Stebbinsoseris decipiens
Santa Cruz microseris

CNPS 1B Annual herb Apr-May Broadleaved upland forest, closed-cone coniferous
forest, chaparral, coastal prairie, coastal scrub;
open areas in loose or disturbed soil, usually
derived from sandstone, shale or serpentine, on
seaward slopes. 10-500 meters. 

Suitable habitat may be present
in the project area. Not observed
during project surveys.

Trifolium buckwestiorum
Santa Cruz clover

CNPS 1B Annual herb Apr-Oct Coastal prairie, broadleafed upland forest,
cismontane woodland; moist grassland. Endemic
to Santa Cruz County. 60-545 meters. 

No. Project is outside the known
range for the species. Not
observed during project surveys.

Trifolium polydon
Pacific Grove clover

CNPS 1B Annual herb Apr-Oct Closed-cone coniferous forest, meadows and
seeps, coastal prairie; along small springs and
seeps in grassy openings. Endemic to Monterey
County. 5-120 meters.

Low. Suitable habitat probably
not present in the project area.
Not observed during project
surveys
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1.0
INTRODUCTION

1.1 PROJECT BACKGROUND

The California American Water Company (CAW) proposes to implement the San
Clemente Dam Seismic Safety Project to increase dam safety to meet current standards
for withstanding a Maximum Credible Earthquake and passing the Probable Maximum
Flood at the dam. The purposes and objectives for the project are to: 1) meet current
standards for withstanding a MCE and PMF at the San Clemente Dam, 2) provide fish
passage at the dam, maintain a point of diversion to support existing water supply
facilities, water rights and services, and minimize financial impacts to California-
American Water rate payers.

The Project area and various alternatives encompass the San Clemente Reservoir and
portions of the Carmel River, San Clemente Creek, Tularcitos Creek, and an unnamed
drainage. These areas include both potential jurisdictional wetlands and other waters of
the U.S. Therefore, the San Clemente Dam Seismic Safety Project will require a permit
from the Army Corps of Engineers (Corps) prior to starting the work.

1.2 PROJECT LOCATION

The Project area is located along the Carmel River and several tributaries within
Monterey County, California (Figure 1-1), including San Clemente Creek and Tularcitos
Creek. The site is bounded by on the north by Carmel Valley Road and the Sleepy
Hollow residential community on San Clemente Drive. Most of the land in the Project
area and its vicinity is owned by CAW.

A set of figures depicting areas in which project-related activities intersect with potential
jurisdictional waters of the U.S. is provided in Appendix A.

1.3 PROJECT DESCRIPTION

Construction is proposed at the project site in order to strengthen the existing dam to
meet current safety standards. Prior to construction, access roads will be constructed or
improved and staging areas will be cleared in the within the Project area. The proposed
Project and one alternative would require the construction of a new crossing of Tularcitos
Creek to reach the Project area directly from Carmel Valley Road without passing
through the Sleepy Hollow community.

As part of the San Clemente Dam seismic retrofit process, CAW is applying to the Corps
for authorization to deposit fill material into wetlands and other waters of the U.S. Some
alternatives will require less fill. In addition, some alternatives will require removal of
existing wetland vegetation.
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1.4 PURPOSE OF REPORT

The Corps has permit authorization over activities taking places in wetlands. Under the
permit process, applicants are required to provide a wetland delineation of the project site
as part of their permit application to the Corps. The purpose of this report is to present the
results of an assessment of 1) the potential occurrence of jurisdictional wetlands at the
project site and 2) the extent of other waters of the U.S. at the project site that may be
under the jurisdiction of the Corps, pursuant to its authority under Section 404 of the
Clean Water Act and Section 10 of the Rivers and Harbors Act.
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2.0
PROJECT SETTING

The Project area is includes relatively level floodplain areas and steep hillsides. The
confluence of San Clemente Creek with the Carmel River is just upstream of the dam.
The project site is primarily on wildlands, but some alternatives include access through a
residential community at the Carmel Valley Road.

2.1 CLIMATE

Climatological information presented in the Soil Survey of Monterey County, California
(USDA 1978) indicates that the area is characterized by a generally mild climate.
Temperatures near the coast are uniform, but inland locations have summers that range
from warm to hot. Winter temperatures inland may be below freezing. The average
annual minimum temperature is 44.1 F, and the average annual maximum temperature is
70.7°F (WRCC 2005). The growing season in cultivated areas of Monterey County
ranges from 200 to 350 days (USDA 1978). The average annual precipitation in the
vicinity of the project is 17.4 inches in the valley (WRCC 2005). Most precipitation falls
in winter.

2.2 VEGETATION

Based on literature review and field surveys, fifteen plant communities (habitat types)
dominated primarily by native species were identified in the project vicinity. Six of these
communities are riparian, four communities are upland forest or woodland types, and
three communities are upland shrub-dominated types. The remaining two native plant
communities are herbaceous. A number of sites within the Project area were mapped as
intermediate between two recognized community types. Generally, these communities
correspond to Sawyer and Keeler-Wolf’s vegetation series (Sawyer & Keeler-Wolf
1995). Mixed stands may be described by Holland’s vegetation classifications (Holland
1986), and these classifications have also been provided where they correlate with the
series categories.

In addition to the native plant communities, sites that are classified as developed or
disturbed/ruderal occur in the Project area. On these sites, human activity controls the
vegetation present. The species of vegetation at these sites vary greatly, depending on
micro-habitat conditions and disturbance and planting history. These sites are typically
dominated by an assortment of weedy, mostly non-native annual and perennial grasses
and herbs, unless they are occupied by developed facilities or landscaping.

The upland vegetation types present in the Project area and their dominant species are
presented below. Brief descriptions of the riparian and wetland vegetation types
occurring within the Project area follow.
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UPLAND VEGETATION

Upland vegetation types in the Project area include Coast Live Oak Series (Coast Live
Oak Forest) dominated by coast live oak, California Bay Series (California Bay Forest)
dominated by California bay, Blue Oak Series (Blue Oak Woodland) dominated by blue
oak (Quercus douglasii), a very small stand of Redwood Series (Upland Redwood
Forest) dominated by coast redwood (Sequoia sempervirens), California Sagebrush
Series, dominated by California sagebrush (Artemisia californica), Black Sage Series
dominated by black sage (Salvia mellifera), California Sagebrush-Black Sage Series
dominated by California sagebrush and black sage, Chamise Series dominated by
chamise (Adenostoma fasciculatum), Chamise-black sage series dominated by black sage
and chamise, Mock-Heather Scrub dominated by mock-heather (Ericameria ericoides),
California Annual Grassland Series (Non-Native Grassland) dominated by non-native
annual grasses and native and non-native herbs.

RIPARIAN VEGETATION

Riparian vegetation in the project area and vicinity includes one herbaceous type, two
scrub types, and four forest types. Of these, the two scrub types, Narrowleaf Willow
Series (Central Coast Riparian Scrub) and Mulefat Series (Mulefat Scrub), do not occur
in the wetland delineation sites. These types are dominated by narrow-leaved willow
(Salix exigua) and mulefat (Baccharis salicifolia), respectively.

One riparian forest type, California Sycamore Series (Sycamore Alluvial Woodland),
also does not occur at any of the wetland delineation sites. This vegetation is dominated
by California sycamore (Platanus racemosa).

Wetland and riparian vegetation types present at the wetland delineation sites include
Central Coast Cottonwood-Sycamore Riparian Forest, White Alder Riparian Forest,
Arroyo Willow Series (Central Coast Arroyo Willow Riparian Forest), and Coastal and
Valley Freshwater Marsh. These types are described in more detail in the following
sections.

Central Coast Cottonwood-Sycamore Riparian Forest

This community is the predominant riparian type on the flood plains of the Carmel River
and Tularcitos Creek. The dominant species are large trees, including black cottonwood
(Populus balsamifera ssp. trichocarpa), California sycamore, red willow (Salix
laevigata), arroyo willow (Salix lasiolepis), and white alder (Alnus rhombifolia). Coast
live oak (Quercus agrifolia), California buckeye (Aesculus californica), and California
bay (Umbellularia californica) are also found in this riparian forest.

Characteristic shrub species in areas of infrequent flooding include common snowberry
(Symphoricarpos albus var. laevigatus), poison-oak (Toxicodendron diversilobium), and
red-osier dogwood (Cornus sericea). Vines such as Pacific blackberry (Rubus ursinus)
and virgin's bower (Clematis ligusticifolia) also may be abundant locally. The herb layer
is generally sparse, but herb species such as slough sedge (Carex barbarae), stinging
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nettle (Urtica dioica ssp. holosericea), and Douglas' mugwort (Artemisia douglasiana)
occur locally in the understory.

White Alder Riparian Forest

In areas within and adjacent to the Carmel River and San Clemente Creek channels that
are subject to more frequent or more intense flooding, the tree canopy is sparser and less
developed. Trees, primarily white alder and red willow, are interspersed with large
shrubs such as narrow-leaved willow, mulefat, shrubby arroyo willow, and redosier
dogwood. Shrubs and small trees may form dense thickets. A wide variety of herb
species occurs in the more open areas. Stands of this community that occupy the edge of
the previous high-water line of the reservoir around the reservoir pool have died since the
maximum elevation of the reservoir has been lowered by the permanent removal of the
flashboards.

Arroyo Willow Series (Central Coast Arroyo Willow Riparian Forest)

This community is dominated by the shrub arroyo willow, with red willow an associated
species. The arroyo willow series occurs in two places in the northern portion of the
project vicinity. The canopy of the arroyo willow forest is typically dense, with few
understory plants. In the project vicinity, a few other shrubs such as coyote brush
(Baccharis pilularis), poison-oak and vines such as Pacific blackberry may be present.
The relatively sparse herbaceous understory includes Douglas' mugwort, California bee-
plant (Scrophularia californica), and stinging nettle.

Coastal and Valley Freshwater Marsh

There are two retention ponds in the project vicinity north of the existing water treatment
facility. These retention ponds are seasonally flooded. During the period in which the
surveys were conducted in for the 2000 RDEIR, one of the retention ponds was flooded
and created a freshwater marsh or pond habitat referable to the bulrush-cattail series.
Viscid bulrush (Scirpus acutus var. occidentalis) and broad-leaved cattail (Typha
latifolia) dominated this artificially created marsh habitat (Ecosystems West 1997).

Freshwater marsh areas are present along the Carmel River and San Clemente Creeks.
These are generally an understory to the riparian shrub or tree canopy, but small stands
without woody canopy are also present. These stands are dominat4ed by a variety of
bulrushes, sedges, and other wetland species.

2.3 SOILS

Soils at the wetland study sites for the project belong to five soil mapping units (USDA
1978). One soil is defined as part of the Junipero-Sur complex, soil is defined as part of
the Sheridan series, and one soil is defined as part of the rock-outcrop-xerorthent
association. Psamments and fluvents, as well as xerorthents, have not been assigned to an
association.
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At the time the soil survey was completed, the bed of the reservoir was mapped as water.
Because this was prior to the reduction in reservoir elevation, much of the now-exposed
sediment in the reservoir has not been mapped. This sediment probably consists of
psamments and fluvents. However, some of the exposed areas may no longer belong to
either the frequently flooded or occasionally flooded categories.

Junipero-Sur complex soils are found on very steep to extremely steep slopes on
mountains. These complexes consist of about 35 percent each of Junipero and Sur soils.
The remainder consists of soils less than 20 inches deep to bedrock; very stony loamy
sands; Sheridan, Vista, and Cienaba soils; and Rock outcrop-Xerorthents association.
None of these soils are consider hydric except the Narlon component of Sheridan coarse
sandy loam on 5 to 15 percent slopes (USDA 1998, 2004).

In a typical soil profile for the Junipero series, the surface layer from 0 to 5 inches is dark
grayish brown sandy loam (very dark gray moist: 10YR 3/1). From 5 to 15 inches, the
profile is a dark grayish sandy loam (very dark grayish brown moist: 10YR 3/2). From 15
to 30 inches, the profile is brown gravelly sandy loam (very dark grayish brown moist:
10 YR 3/2) (USDA 1978).

In a typical profile for the Sur series, the surface layer from 0 to 7 inches is a very dark
grayish brown stony light sandy loam (very dark brown moist: 10YR 2/2), with gravel
and cobblestones. From 7 to 24 inches, the profile is a brown stony light sandy loam
(dark brown moist: 7.5 YR 4/4), with about 40 percent gravel, cobblestones, and
subangular stones (USDA 1978).

Sheridan coarse sandy loam, 15 to 30 percent slopes is present near the upstream end of
the reservoir. Sheridan soils are well-drained soils found on mountains and hills with
slopes ranging from five to 75 percent. While these soils usually occur at elevations
1,000 to 3,000 feet, they may be found at elevations up to 5,000 feet on south facing
slopes (USDA 1978). Soils included in the Sheridan coarse sandy loam, 15 to 30 percent
slopes, map unit are Cieneba, Diablo, McCoy, Pfeiffer, San Andreas, and Vista soils.
None of these soils are considered hydric except the Narlon component of Sheridan
coarse sandy loam on 5 to 15 percent slopes and Diablo clay on 15 to 30 percent slopes
(USDA 1998, 2002).

In a typical profile for the Sheridan series, the surface layer from 0 to 8 inches is a dark
grayish brown coarse sandy loam (very dark brown moist; 10YR 2/2), with moderate
medium and coarse subangular blocky structure. From 8 to 18 inches, the profile is a dark
grayish brown coarse sandy loam (very dark brown moist: 10YR 2/2), with a strong
medium and coarse granular structure. From 18 to 28 inches, the profile is a dark grayish
brown coarse sandy loam (very dark brown moist: 10YR 2/2), with a strong medium
granular structure (USDA 1978).

Rock-outcrop-xerorthent association units consist of rock outcrops and very shallow
soils. This association is found on strongly sloping to extremely steep mountains. Four
kinds of rock outcrop are included in this association. The rock outcrop type most likely
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to be found in the Project area consists of grano-diorite, granite, gabbro, greenstone,
serpentine, and limestone (USDA 1978).

Psamments and fluvents along the Carmel River downstream of the dam are mapped as
the frequently flooded category. This substrate has undulating areas of stratified sandy,
gravelly, and cobbly sediments on floodplains. These soils are considered hydric soils
(USDA 2004). The second category of psamments and fluvents are categorized as
occasionally flooded and are also considered hydric soils (USDA 2004).

Dissected xerorthents are steep to extremely steep soils on river bluffs, steep escarpments
of fans and terraces, and on the banks of deeply entrenched streams with narrow bottoms.
Unconsolidated or weakly consolidated alluvium comprises these soils. The alluvium
usually contains pebbles and cobblestones (USDA 1978). These soils are not considered
hydric (USDA 1998, 2004).

2.4 HYDROLOGY

The study area includes water crossings on the Carmel River and Tularcitos Creek, an
access road along the Carmel River, San Clemente Reservoir and the channels and
floodplains of the Carmel River and San Clemente Creek immediately upstream of the
dam, and a section of an unnamed tributary that reaches the Carmel River from the east.
Potentially jurisdictional wetlands and other waters of the U.S. that may be affected by
with Project activities are associated with these water bodies.
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3.0
METHODS

This section describes 1) the parameters used to determine potential jurisdictional
wetlands of the United States based on the Corps' Wetland Delineation Manual
(USACOE 1987) 2) the criteria used to determine other waters of the United States, and
3) the field methods used to apply these parameters.

3.1 CORPS PARAMETERS

Three parameters (vegetation, soils and hydrology) are used by the Corps to determine
jurisdictional wetlands. A summary of these parameters is presented below.

3.1.1 HYDROPHYTIC VEGETATION

Hydrophytic vegetation is defined in the Corps’ Wetland Delineation Manual (USACOE
1987) as "macrophytic plant life that occurs in areas where the frequency and duration
of soil saturation produce permanently or periodically saturated soils of sufficient
duration to exert a controlling influence on the plant species present."  For a site to be
defined as supporting hydrophytic vegetation, the dominant plant species must be species
that, by virtue of physiological and reproductive adaptations, are adapted to wetland
inundation or saturated soils. Table 3-1 provides a listing of plant categories and their
indicator status (i.e., probability of occurrence in wetlands).

3.1.2 HYDRIC SOILS

Hydric soils are defined as soils that are saturated, flooded, or ponded long enough
during the growing season to develop anaerobic conditions in the upper part (SSS 1997).
These soils usually support hydrophytic vegetation.

3.1.3 WETLAND HYDROLOGY

The driving force creating wetlands is "wetland hydrology"; that is, permanent or
periodic inundation, or soil saturation, for a significant period (usually a week or more)
during the growing season. Wetland hydrology refers to the hydrologic regime of an area
that is periodically inundated, or the soils of which are saturated to the surface, at some
time during the growing season. Ponded or standing water for seven or more days
indicates wetland hydrology.



3-2

Table 3-1. Indicator Codes for Plant Species

INDICATOR CATEGORY CODE DESCRIPTION

Obligate Wetland Plant OBL Occurs almost always (estimated probability
>99%) under natural conditions in wetlands.

Facultative Wetland
Plant

FACW Usually occurs in wetlands (estimated probability
67% to 99%), but occasionally found in non-
wetlands.

Facultative Plant FAC Equally likely to occur in wetlands or non-
wetlands (estimated probability 34% to 66%).

Facultative Upland
Plant

FACU Usually occurs in non-wetlands (estimated
probability 67% to 99%), but occasionally found
in wetlands (estimated probability 1% to 33%).

Obligate Upland Plant UPL Occurs in wetlands in other regions, but almost
always occurs (estimated probability >99%)
under natural conditions in non-wetlands in the
region specified.

+ indicates increased probability of occurrence in wetlands
-  indicates decreased probability of occurrence in wetlands
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3.2 FIELD METHODS

The methods used in the delineation of potential jurisdictional wetland areas at the
project site are consistent with those 1) outlined in the Corps’ Wetlands Delineation
Manual (1987) and subsequent comments and 2) outlined in the National Food Security
Act Manual (1996) and its amendments. Standard methods were employed to obtain data
on the vegetation, soils and hydrology at the project site.

3.2.1 INITIAL IDENTIFICATION OF WETLANDS

Initial identification of potential wetlands was based previous delineations at the site.
Review of aerial photographs and field observations confirmed the presence of additional
potential wetlands and other waters of the United States at proposed construction or
disposal sites.

3.2.2 SELECTION OF SAMPLE SITES

A wetland delineation of the potential jurisdictional wetland areas was conducted by
ENTRIX staff (Gretchen Lebednik, botanist, Keven Ann Colgate, biologist, Ruth
Sundermeyer, biologist, and Gina Morimoto, biologist) on July 18-22, 2005; August 9
and 10, 2005; and February 27-28, 2006). Potential jurisdictional wetlands in the project
area consisted of stream-side vegetation that transitions in non-jurisdictional riparian or
upland vegetation. Sample site locations were selected to establish the boundaries
between the jurisdictional and non-jurisdictional components (see Figure A-1 in
Appendix A). Fifty-six sample sites were selected (CB1A, CB1B, CB2A, CB2B, CF1A,
CF1B, CF1C, CF1D, CF2A, CF2B, CF2C, CF2D, CRW1, CRW2, CRW3, CRW4,
CRW5, CRW6, CRW7, CRW8, CRW9, CRW10, CRW11A, CRW11B, DR1A, DR1B,
DR2A, DR2B, DR3A, DR3B, DR4A, DR4B, DR5A, DR5B, SC1, SC2, SC3, SC4, SC5,
SC6, TC1A, TC1B, TC1C, TC1D, TC2A, TC2B, TC3A, TC3B, TC3C, TC3D, TR1A,
TR2A, TR2B, TR3A, TR4A, TR4B).

3.2.3 HYDROPHYTIC VEGETATION

At each site, herbaceous vegetation in five-foot radius was identified. Woody vegetation
was usually identified for a 30-foot radius, unless that extent crossed into another
vegetation type. Hydrophytic vegetation was considered to be present if more than 50
percent of the dominant species had a wetland indicator status of FAC, FACW, or OBL.
The indicator status of each species was obtained from the National List of Plant Species
that Occur in Wetlands: California (USFWS 1988), which is summarized in Table 3-2.
The taxonomy of plants is based on Hickman (1993).

3.2.4 HYDRIC SOILS

Due to wetness during the growing season, hydric soils usually develop certain morpho-
logical properties that can be readily observed in the field. Prolonged anaerobic soil
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conditions typically lower the soil redox potential and cause a chemical reduction of
some soil components, mainly iron oxides and manganese oxides. This reduction affects
solubility, movement, and aggregation of these oxides. Reduction is reflected in the soil
color and other physical characteristics that are usually indicative of hydric soils.

Table 3-2. Wetland Plant Species Observed Within the 2006 San Clemente Dam
Seismic Retrofit Wetland Delineation Study Area.

Scientific Name Common Name Indicator
Alnus rhombifolia white alder FACW
Artemisia douglasiana mugwort FACW
Baccharis salicifolius mulefat FACW

Bromus madritensis ssp. rubens red brome NI

Carex sp. sedge OBL to UPL

Clematis ligusticifolia western white clematis FAC
Cornus sericea red-osier dogwood FACW
Cyperus eragrostis tall flatsedge FACW
Eleocharis sp. spikerush OBL
Equisetum sp. scouring rush FACW -FAC

Euthamia occidentalis western goldenrod OBL
Helenium puberulum sneeze-weed FACW

Juncus sp. rush OBL to FAC

Leymus triticoides beardless wildrye FAC+
Mentha arvensis wild mint FACW
Platanus racemosa California sycamore FACW
Polypogon monspeliensis annual rabbit’s-foot grass FACW+
Populus balsamifera ssp.
trichocarpa

black cottonwood FACW

Potentilla glandulosa sticky cinquefoil FAC
Ribes sp. currant varies
Rubus ursinus California blackberry FAC+
Salix lasiolepis arroyo willow FACW
Salix sp. willow OBL-FACW

Scirpus acutus var. occidentalis viscid bulrush OBL
Scirpus microcarpus panicled bulrush OBL
Scirpus robustus alkali bulrush OBL
Typha spp. cattail OBL
Umbellularia californica California bay FAC
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Soil pits were excavated to 12 to 16 inches to examine the soil at each sample site where
it was possible to dig. The soil chroma for each soil pit was characterized by the
appropriate Munsell soil color chart (Munsell Color 1994). Each soil sample was
described by its Hue notation of color, which indicates its relation to red, yellow, green,
blue, and purple; its Value notation, which indicates lightness; and its Chroma notation,
which indicates its departure from a neutral color of the same lightness. In this study
area, pits could not be dug at many sites due to the rpesence of rocks, dense, woody
roots, or other impediments to excavaton. These sites were evaluated variously by
observations of inundation during a portion of the growing season, extrapolation from
similar sites, and confimration of a mapped hydric soil type.

3.2.5 WETLAND HYDROLOGY

Numerous factors influence the wetness of an area including precipitation, stratigraphy,
topography, soil permeability, and plant cover. The frequency and duration of inundation
or soil saturation are important in separating wetlands from non-wetlands. Duration
usually is the more important factor. Soil permeability, related to the texture of the soil,
influences the duration of inundation and soil saturation. For example, clayey soils
absorb water more slowly than sandy or loamy soils, and therefore have slower
permeability and remain saturated much longer. The type and amount of plant cover also
affect both the degree of inundation and duration of saturated soil conditions. Excess
water drains more slowly in areas of abundant plant cover, thereby increasing duration of
inundation and soil saturation. On the other hand, transpiration rates are higher in areas
of abundant plant cover, which may reduce the duration of soil saturation.

At each sample site, the depth to saturated soil in the excavated pit was measured and
primary indicators, such as inundation and water marks, were documented.

3.2.6 DATA FORMS

The data collected were used to complete the data forms for routine wetland
determination, as specified in the Corps’ Wetlands Delineation Manual (1987). The
completed data forms are included in Appendix A.

3.2.7 OTHER WATERS OF THE UNITED STATES

Other waters of the United States were determined by estimating the ordinary high water
mark (OHWM) on the reservoir and the streams with defined beds and banks in the
Project area and alternatives and mapping the areas that lie below this elevation. In the
sediment plain above the dam, the channel of the river braids and may shift. Although
there are extensive stands of riparian vegetation in this area, other sections that have been
exposed since the maximum water elevation was lowered are being colonized by upland
species. In this area, other waters of the U.S. were defined by the wetted channel as it
existed at the time of the delineations. The actual extent and location of these channels
may vary from year to year.
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4.0
FINDINGS

This section describes the results of the wetland delineation and other waters of the U.S.
present in the study area.

4.1 WETLANDS DELINEATION

The maximum extent of possible jurisdictional waters of the United States, as defined
under Section 404 of the Clean Water Act, that may be directly affected by the proposed
project or its alternatives is approximately 12.6 acres (5.1 hectares). The results of the
wetland delineation are shown in Figure A-1 (Appendix A). This total does not include
the approximately 2.1 acres (0.8 hectare) of wetlands identified in a strip between the
access road and the Carmel River upstream of the concrete ford, but below the plunge
pool (a reach that is approximately 6.570 feet long). The width of jurisdictional wetlands
along this reach varies from 7 feet to 35 feet. At this time, that area is not expected to be
impacted by project activities.

4.1.1 WETLANDS MEETING JURISDICTIONAL CRITERIA ABOVE SAN CLEMENTE DAM

The areas assessed above the dam encompass all of the areas potentially affected by the
proposed project and the various alternatives along the Carmel River, San Clemente
Creek, and Tularcitos Creek. Locations with potential jurisdictional wetlands and other
Waters of the U.S. in the Project area for the Proponent’s Proposed Project and
alternatives include Tularcitos Creek at the new Tularcitos access road crossing, the
concrete ford on an existing access road, the Old Carmel Dam bridge, the existing plunge
pool access road along the east side of the Carmel River (which requires improvements),
the plunge pool at the San Clemente Dam, and the reservoir flood plain upstream of the
San Clemente Dam .

Olberding and Associates conducted a separate field survey of the CVFP settling basins
in 1997. The U.S. Army Corps of Engineers (USACE) concurred with this study in
determining that the settling basins are not considered to be jurisdictional wetlands or
waters of the U.S. because they are artificial settling basins constructed on dry land for
the purpose of collection and detention of piped sediment-laden water from the CVFP.
CVFP activities are ongoing, the source of hydrology in the settling basins is artificial
and, under normal circumstances, wetland vegetation would not be present.

Wetlands in the project area for the Proponent’s Proposed Project and Alternatives
consist primarily of riparian vegetation associated with the Carmel River, Tularcitos
Creek, and the flood plain of the reservoir along the Carmel River and San Clemente
Creek. This riparian vegetation would be classified as palustrine forested wetlands in the
Cowardin system where the trees are taller than 20 feet, or as palustrine or lacustrine
shrub-scrub wetlands where the woody vegetation is less than 20 feet tall (Cowardin
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1979). Where only herbaceous vegetation is present, the Cowardin classification would
be palustrine emergent wetlands ranging from permanently flooded to seasonally flooded.

The 1994 delineation was conducted when much of this area was below the ordinary high
water level of 537 feet. By 1997, when the ordinary high water level had been dropped to
525 feet, much of this area was exposed. The 1997 delineation report noted that there
were areas at the base of slopes along the former shoreline that met all three criteria.
Observations made at that time suggested that these features might continue to meet those
criteria, although it was not clear that they would remain in the long term.

In the 2005 delineation, some of these areas were still identifiable, but they no longer met
the criteria, with the exception of the shoreline of a pond at CRW10.

Areas meeting the criteria were mapped at CRW1, CRW2, CRW3, CRW4, CRW6,
CRW7, CRW8, CRW9, CRW10, TR2A, TR4A, SC1, SC2, SC3, SC4, SC5, and SC6. At
most of these sites, the jurisdictional wetland area consisted of small, narrow stands
along the stream channels.

The TR2A, TR4A sites at the upstream end of the Carmel River arm of the reservoir were
ponded backwater areas located adjacent to the main channel of the river. During high
flow events these areas are hydraulically connected to the main channel and receive
surface flow. Under normal conditions these sites are isolated from the main channel and
water is typically ponded. Herbaceous vegetation at these wetland sites was dominated
by cattails (Typha spp.) bulrushes (Scirpus spp.) sedges (Carex spp.) and nutsedges
(Cyperus spp.). Woody vegetation was dominated by white alder (FACW) and willows
(OBL to FACW). Wetland soils were indicated by low chroma colors (5 Y 3/1) without
mottling where they were observable. At many locations, however, the stand was at the
edge of inundation. No other indicators of hydric soil were observed. Typical indicators
of hydrology at wetland sites included inundation or saturation in the upper 12 inches,
water marks, drift lines and/or sediment deposits.

4.1.2 WETLANDS MEETING JURISDICTIONAL CRITERIA BELOW SAN CLEMENTE DAM

Wetlands meeting jurisdictional criteria were mapped at the Tularcitos Creek crossing,
the concrete ford crossing of the Carmel River, along the Carmel River where it is
paralleled by the access road, at the Old Carmel River bridge, and at the plunge pool.
Vegetation in these wetlands is generally dominated by white alder (FAC), black
cottonwood (FACW), California sycamore (FACW), willows, (FAC to OBL), sedges
(FAC to OBL), and California blackberry (FAC+), although numerous other indicator
species were also recorded (Table 3-2). Soils in these areas were generally rocky, and
many met the wetland criterion because they match the description of the mapped hydric
soil unit. In a few instances where it was not possible to dig soil pits, the hydric condition
of the soil was assumed, based on the hydrology, the dominance of obligate wetland
species, or the conditions at a similar site nearby. Hydrologic indicators vary, but include
saturation in the upper twelve inches, drift lines, and sediment deposits.
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4.2 OTHER WATERS OF THE U.S.

Other waters of the U.S. in the project area include the Carmel River, San Clemente
Creek, Tularcitos Creek, the unnamed tributary drainage in which the sediment disposal
site is located, and the lower reservoir shoreline of San Clemente Reservoir.

At the Tularcitos Creek crossing, the width at the OHWM averaged 12.5 feet (3.8
meters). The total area of jurisdictional other waters of the U.S. in the 100-foot long
study area is 0.03 acre (0.01 hectare).

At the concrete ford crossing of the Carmel River, the width at the OHWM averaged 15.4
feet (4.7 meters). The total area of jurisdictional other waters of the U.S. in the 100-foot
long study area is 0.04 acre (0.01 hectare).

At the plunge pool, the total area of jurisdictional other waters of the U.S. in the poroject
area is 0.2 acre (0.08 hectare).

Above the dam, the total area of jurisdictional other waters of the U.S. is 10.9 acres (4.4
hectare). Of this, 0.2 acre (0.1 hectare) comprise the 1,749-foot (533 meters) length of
San Clemente Creek, 4.1 acres (1.6 hectares) comprise the 9,543-foot (2,909 meters)
length of the Carmel River with its side channels, and 6.84 acres (2.8 hectares) comprise
the reservoir pool. Although the sediment floodplain of San Clemente Creek widens to
almost 340 feet (104 meters) at the reservoir, it is considerably narrower for most of its
length than the sediment floodplain of the Carmel River, which varies from 47 to 580 feet
(14 to 177 meters) in width in this part of the project area.

At the sediment disposal site, the total length of jurisdictional other waters of the U.S. is
2,593 feet (789.7 meters). The total area of jurisdictional other waters of the U.S. is 0.2
acre (0.07 hectare). The main channel upstream of the jeep trail is 1,695 feet (516.6
meters) in length, with an average width of 3 feet (0.91 meter) providing 0.12 acre (0.05
hectare) of other waters of the U.S. Two side channels have defined beds and banks for
short distances. These are 20 feet (6.1 meters) by an average of 1 foot (0.3 meter) wide
and 40 feet (12.2 hectare) by 1 foot (0.3 meter) wide, providing 0.0005 acre (0.0002
hectare) and 0.001 acre (0.0004 hectare) of other waters of the U.S., respectively. The
main channel downstream of the jeep trail is 832 feet (253 meters) in length, with an
average width of 3 feet (0.91 meter). This channel provides 0.06 acre (0.02 hectare) of
other waters of the U.S. A tributary to the downstream reach has a defined bed and bank
for 6 feet (1.8 meters). This reach is 1 foot (0.3 meter) wide and provides 0.18 acre (0.1
hectare) of other waters of the U.S.
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APPENDIX A
Maps of Potential Jurisdictional Seasonal Wetlands and Other Waters

of the U.S. at the San Clemente Dam Seismic Safety Project and
Alternatives Sites in Monterey County, California
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Data Forms



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Freshwater marsh
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: TC1A
Is the area a potential Problem Area? Yes No Transect ID: TC1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Scirpus microcarpus H OBL 9.  
2.  10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below OHWM



SOILS Plot ID: TC1A

Map Unit Name
(Series and Phase)  __Xerorthents, dissected___________________________ Drainage Class: _Variable______________

Field Observations
Taxonomy (Subgroup):  _N/A_______________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Site is vegetated by obligate wetland indicator species and is below the OHWM.

TC1A is in section adjacent to channel. TC1B is upslope.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

No pit dug – could not penetrate roots



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: TC1B
Is the area a potential Problem Area? Yes No Transect ID: TC1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Populus balsamifera ssp.
trichocarpa

T FACW 9.  

2.  Salix sp. T OBL-FACW 10.  
3. Quercus agrifolia T UPL 11.  
4. Toxicodendron diversilobum S UPL 12.  
5. Rubus ursinus S FAC+ 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 60%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  _N/A__ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Above the OHWM



SOILS Plot ID: TC1B

Map Unit Name
(Series and Phase) __Xerorthents, dissected___________________________ Drainage Class: _Variable______________

Field Observations
Taxonomy (Subgroup):  _N/A_______________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

TC1A is in section adjacent to channel. TC1B is upslope.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

No pit dug – could not penetrate roots



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Freshwater marsh
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: TC1C
Is the area a potential Problem Area? Yes No Transect ID: TC1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Scirpus microcarpus H OBL 9.  
2.  10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __N/A_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil __N/A_ (in.)    Other  (explain in Remarks)

Remarks:



SOILS Plot ID: TC1C

Map Unit Name
(Series and Phase) __Xerorthents, dissected___________________________ Drainage Class: _Variable______________

Field Observations
Taxonomy (Subgroup):  _N/A_______________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Site is vegetated by obligate wetland indicator species and is below the OHWM.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: TC1D
Is the area a potential Problem Area? Yes No Transect ID: TC1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Populus balsamifera ssp. trichocarpa T FACW 9.  
2. Quercus agrifolia T UPL 10.  
3. Salix sp. S OBL-

FACW
11.  

4. Ribes sp. S varies 12.  
5. Pteridium aquilinum H FACU 13.  
6. Rubus ursinus S FAC+ 14.  
7.  Clematis sp. V varies 15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): Probably 60% or more

Remarks: Clematis is probably Clematis ligusticifolia, a FAC indicator species.

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __N/A_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __N/A_ (in.)    Other  (explain in Remarks)

Remarks: Above the OHWM



SOILS Plot ID: TC1D

Map Unit Name
(Series and Phase) __Xerorthents, dissected___________________________ Drainage Class: _Variable______________

Field Observations
Taxonomy (Subgroup):  _N/A_______________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.
0-16 10YR 3/2

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

A 2-inch layer of lighter sand was present in part of the pit at depth below surface of 3 inches

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: TC2A
Is the area a potential Problem Area? Yes No Transect ID: TC2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix sp. T FACW 9.  
2. Rubus ursinus S FAC+ 10.  
3. Toxicodendron diversilobum S UPL 11.  
4. Clematis sp. V varies 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At least 50% and probably 75%

Remarks: Clematis is probably Clematis ligusticifolia (FAC)

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below OHWM. Soil at channel appeared to be saturated at the surface.



SOILS Plot ID: TC2A

Map Unit Name
(Series and Phase) __Xerorthents, dissected___________________________ Drainage Class: _Variable______________

Field Observations
Taxonomy (Subgroup):  _N/A_______________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Could not penetrate roots without collapsing bank into stream. No pit dug.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

TC2A is in section adjacent to channel. TC2B is upslope.



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: TC2B
Is the area a potential Problem Area? Yes No Transect ID: TC2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix sp. T FACW 9.  
2. Cornus sericea T FACW 10.  
3. Rubus ursinus S FAC+ 11.  
4. Toxicodendron diversilobum S UPL 12.  
5. Clematis sp. V varies 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At least 60%, probably 80%

Remarks: Clematis is probably Clematis ligusticifolia (FAC)

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Above OHWM, soil is not saturated at the surface. Upslope from TC2A.



SOILS Plot ID: TC2B

Map Unit Name
(Series and Phase) __Xerorthents, dissected___________________________ Drainage Class: _Variable______________

Field Observations
Taxonomy (Subgroup):  _N/A_______________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Could not dig pit through dense tree roots.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

TC2A is in section adjacent to channel. TC2B is upslope.



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: TC3A
Is the area a potential Problem Area? Yes No Transect ID: TC3

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Populus balsamifera ssp. trichocarpa T FACW 9.  
2. Umbellularia californica T FAC 10.  
3. Quercus agrifolia T UPL 11.  
4.  Symphoricarpos sp. S FACU - UPL 12.  
5. Toxicodendron diversilobum S UPL 13.  
6. Rubus ursinus S FAC+ 14.  
7. Pteridium aquilinum H FACU 15.  
8. Helenium puberulum H FACW 16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 50%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_  (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __>16_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __>16_ (in.)    Other  (explain in Remarks)

Remarks: Above OHWM



SOILS Plot ID: TC3A

Map Unit Name
(Series and Phase) __Xerorthents, dissected___________________________ Drainage Class: _Variable______________

Field Observations
Taxonomy (Subgroup):  _N/A_______________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Light-colored sandy

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Rainy day. Colors could not be reliably determined under canopy

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

TC3A is upslope from TC3B



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: TC3B
Is the area a potential Problem Area? Yes No Transect ID: TC3

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix sp. T FACW 9.  
2. Cornus sericea T FACW 10.  
3. Eleocharis sp. H OBL 11.  
4. Helenium puberulum H FACW 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below OHWM.



SOILS Plot ID: TC3B

Map Unit Name
(Series and Phase) __Xerorthents, dissected___________________________ Drainage Class: _Variable______________

Field Observations
Taxonomy (Subgroup):  _N/A_______________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Could not penetrate roots. No pit dug. All dominant species obligate or facultative wetland indicators

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks

TC3A is upslope from TC3B:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Bare bank
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: TC3C
Is the area a potential Problem Area? Yes No Transect ID: TC3

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1.  9.  
2.  10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-):

Remarks: Bank is bare – no vegetation.

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  ______ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below OHWM – other waters of the U.S.



SOILS Plot ID: TC3C

Map Unit Name
(Series and Phase) __Xerorthents, dissected___________________________ Drainage Class: _Variable______________

Field Observations
Taxonomy (Subgroup):  _N/A_______________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

Below OHWM – other waters of the U.S.



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: TC3D
Is the area a potential Problem Area? Yes No Transect ID: TC3

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix sp. T FACW 9.  
2. Cornus sericea T FACW 10.  
3. Toxicodendron diversilobum S UPL 11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-):

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Above OHWM



SOILS Plot ID: TC3D

Map Unit Name
(Series and Phase) __Xerorthents, dissected___________________________ Drainage Class: _Variable______________

Field Observations
Taxonomy (Subgroup):  _N/A_______________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Could not dig pit through dense tree roots.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

Upslope from TC3C.



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/18/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CF1A
Is the area a potential Problem Area? Yes No Transect ID: CF1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Carex sp. H varies 10.  
3. unidentified grass H varies 11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At least 67%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID: CF1A

Map Unit Name
(Series and Phase)  ___Psamments and fluvents ________________________ Drainage Class:  __Excessive_____________

Field Observations
Taxonomy (Subgroup):  __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/18-19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Coast live oak

woodland
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CF1B
Is the area a potential Problem Area? Yes No Transect ID: CF1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Quercus agrifolia T UPL 9.  
2. Alnus rhombifolia T FACW 10.  
3. Rubus ursinus S FAC+ 11.  
4. Toxicodendron diversilobum S UPL 12.  
5. Pteridium aquilinum H FACU 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 40%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __>16_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __>16_ (in.)    Other  (explain in Remarks)

Remarks: Above the OHWM



SOILS Plot ID: CF1B

Map Unit Name
(Series and Phase)  ___Psamments and fluvents ________________________ Drainage Class:  __Excessive_____________

Field Observations
Taxonomy (Subgroup):  __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.
0-16 10YR 3/3 N/A N/A sandy

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CF1C
Is the area a potential Problem Area? Yes No Transect ID: CF1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Salix sp. T OBL-FACW 10.  
3. Salix sp. S OBL-FACW 11.  
4. Scirpus microcarpus H OBL 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID: CF1C

Map Unit Name
(Series and Phase)  ___Psamments and fluvents ________________________ Drainage Class:  __Excessive_____________

Field Observations
Taxonomy (Subgroup):  __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CF1D
Is the area a potential Problem Area? Yes No Transect ID: CF1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Platanus racemosa T FACW 9.  
2. Alnus rhombifolia T FACW 10.  
3. Rubus ursinus S FAC+ 11.  
4. Scirpus microcarpus H OBL 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __>12_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __>12_ (in.)    Other  (explain in Remarks)

Remarks: Above the OHWM



SOILS Plot ID: CF1D

Map Unit Name
(Series and Phase)  ___Psamments and fluvents ________________________ Drainage Class:  __Excessive_____________

Field Observations
Taxonomy (Subgroup):  __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.
0-12 10YR 3/3 N/A N/A Sandy, rock and cobble

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:  many roots

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CF2A
Is the area a potential Problem Area? Yes No Transect ID: CF2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Alnus rhombifolia S FACW 10.  
2. Carex sp. H OBL-FAC 11.  
4.  unidentified grass H varies 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 75%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID: CF2A

Map Unit Name
(Series and Phase)  ___Psamments and fluvents ________________________ Drainage Class:  __Excessive_____________

Field Observations
Taxonomy (Subgroup):  __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:
All cobble – no pit dug

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CF2B
Is the area a potential Problem Area? Yes No Transect ID: CF2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Populus balsamifera ssp. trichocarpa T FACW 9.  
2. Alnus rhombifolia T FACW 10.  
3. Populus balsamifera ssp. trichocarpa S FACW 11.  
4. Toxicodendron diversilobum S UPL 12.  
5. Rubus ursinus S FAC+ 13.  
6. Pteridium aquilinum H FACU 14.  
7. Carex sp. H varies 15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At least 71%, probably 86%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __>13_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __>13_ (in.)    Other  (explain in Remarks)

Remarks: Above the OHWM



SOILS Plot ID: CF2B

Map Unit Name
(Series and Phase)  ___Psamments and fluvents ________________________ Drainage Class:  __Excessive_____________

Field Observations
Taxonomy (Subgroup):  __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.
0-13 10Yr 4/3 Sandy site among

cobbles

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CF2C
Is the area a potential Problem Area? Yes No Transect ID: CF2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Salix lasiolepis S FACW 10.  
3. Alnus rhombifolia S FACW 11.  
4. Rubus ursinus S FAC+ 12.  
5. Scirpus microcarpus H OBL 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID: CF2C

Map Unit Name
(Series and Phase)  ___Psamments and fluvents ________________________ Drainage Class:  __Excessive_____________

Field Observations
Taxonomy (Subgroup):  __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CF2D
Is the area a potential Problem Area? Yes No Transect ID: CF2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Platanus racemosa T FACW 9.  
2. Salix sp. T OBL-FACW 10.  
3. Umbellularia californica T FAC 11.  
4. Salix lasiolepis S FACW 12.  
5. Baccharis pilularis S UPL 13.  
6. Rubus ursinus S FAC+ 14.  
7. Scirpus microcarpus H OBL 15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 86%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Above the OHWM



SOILS Plot ID: CF2D

Map Unit Name
(Series and Phase)  ___Psamments and fluvents ________________________ Drainage Class:  __Excessive_____________

Field Observations
Taxonomy (Subgroup):  __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: DR1A
Is the area a potential Problem Area? Yes No Transect ID: DR1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2.  Carex sp. H varies 10.  
3. Mentha arvensis H FACW 11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At least 67 %, probably 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  ___0___ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __N/A_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___0___ (in.)    Other  (explain in Remarks)

Remarks: Saturated at surface at edge, below OHWM



SOILS Plot ID: DR1A

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

No pit dug. Soil was saturated at surface.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: DR1B
Is the area a potential Problem Area? Yes No Transect ID: DR1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Platanus racemosa T FACW 9.  
2. Umbellularia californica T FAC 10.  
3. Rubus ursinus S FAC+ 11.  
4. Stachys bullata H UPL 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 75%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Above OHWM, rocky slope



SOILS Plot ID: DR1B

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Very rocky slope, no pit dug. Mapped type is a hydric soil, according to Monterey County Hydric Soils list, but this slope may
not belong to that category.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: DR2A
Is the area a potential Problem Area? Yes No Transect ID: DR2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Salix sp. S OBL-

FACW
10.  

3. Alnus rhombifolia T FACW 11.  
4. Carex sp. H varies 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At least 75%, probably 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below OHWM



SOILS Plot ID: DR2A

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Rocks, cobble, tree roots. No pit dug. Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: DR3A
Is the area a potential Problem Area? Yes No Transect ID: DR3

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Platanus racemosa T FACW 10.  
3. Alnus rhombifolia S FACW 11.  
4. Carex sp. H varies 12.  
5. Euthamia occidentalis H OBL 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At least 80%, probably 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM. Edge along channel is saturated at the surface.



SOILS Plot ID: DR3A

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Very rocky – no pit dug. Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: DR3B
Is the area a potential Problem Area? Yes No Transect ID: DR3

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Platanus racemosa T FACW 9.  
2. Populus balsamifera ssp. trichocarpa T FACW 10.  
3. Genista monspessulana S UPL 11.  
4. Heteromeles arbutifolia S UPL 12.  
5. Toxicodendron diversilobum S UPL 13.  
6. Leymus triticoides H FAC+ 14.  
7. Torilis arvensis H UPL 15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 43%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Above OHWM



SOILS Plot ID: DR3B

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Boulders – no pit dug. Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: DR4A
Is the area a potential Problem Area? Yes No Transect ID: DR4

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Populus balsamifera ssp. trichocarpa T FACW 10.  
3. Populus balsamifera ssp. trichocarpa S FACW 11.  
4. Rubus ursinus S FAC+ 12.  
5. Carex sp. H varies 13.  
6. Equisetum sp. H FACW -FAC 14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At ;east 83%, probably 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM, in an area that was previously ponded



SOILS Plot ID: DR4A

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Rocky – no pit dug. Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: DR4A
Is the area a potential Problem Area? Yes No Transect ID: DR4

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Populus balsamifera ssp. trichocarpa T FACW 10.  
3. Populus balsamifera ssp. trichocarpa S FACW 11.  
4. Rubus ursinus S FAC+ 12.  
5. Carex sp. H varies 13.  
6. Equisetum sp. H FACW -FAC 14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At ;east 83%, probably 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM, in an area that was previously ponded



SOILS Plot ID: DR4A

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Rocky – no pit dug. Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: DR4B
Is the area a potential Problem Area? Yes No Transect ID: DR4

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Salix sp. S OBL -FACW 10.  
3. Umbellularia californica S FAC 11.  
4. Rubus ursinus S FAC+ 12.  
5. Toxicodendron diversilobum S UPL 13.  
6. Artemisia douglasiana H FACW 14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 83%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __>16_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __>16_ (in.)    Other  (explain in Remarks)

Remarks: Above the OHWM



SOILS Plot ID: DR4B

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.
0-16+ 10YR 3/3 Sand, cobble, rock

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: DR5A
Is the area a potential Problem Area? Yes No Transect ID: DR5

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Platanus racemosa S FACW 10.  
3. Carex sp. H varies 11.  
4. Equisetum sp. H FACW -FAC 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): Al least 75%, probably 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below OHWM. Rock dike along channel



SOILS Plot ID: DR5A

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Rocky, no pit dug. Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/20/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: DR5B
Is the area a potential Problem Area? Yes No Transect ID: DR5

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Populus balsamifera ssp. trichocarpa T FACW 10.  
3. Salix sp. T OBL-FACW 11.  
4. Genista monspessulana S UPL 12.  
5. Rubus ursinus S FAC+ 13.  
6. Baccharis pilularis S UPL 14.  
7. Leymus triticoides H FAC+ 15.  
8. Torilis arvensis H UPL 16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 62%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Above OHWM



SOILS Plot ID: DR5B

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Rock and boulders – no pit dug. Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CB1A
Is the area a potential Problem Area? Yes No Transect ID: CB1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Rubus ursinus S FAC+ 10.  
2. Cyperus eragrostis H FACW 11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below OHWM



SOILS Plot ID: CB1A

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

CB1B is upslope from CB1A



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CB1B
Is the area a potential Problem Area? Yes No Transect ID: CB1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Populus balsamifera ssp. trichocarpa T FACW 9.  
2. Salix sp. S OBL-FACW 10.  
3. Baccharis pilularis S UPL 11.  
4. Rubus ursinus S FAC+ 12.  
5. Artemisia douglasiana H FACW 13.  
6.  Bromus madritensis ssp. rubens H NI 14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 83%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Appears to be above the OHWM, but some scattered water-borne detritus



SOILS Plot ID: CB1B

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

CB1B is upslope from CB1A



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CB2A
Is the area a potential Problem Area? Yes No Transect ID: CB2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Carex sp. H varies 10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID: CB2A

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Rocky, no pit dug

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 7/19/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Ruth Sundermeyer State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Central Coast

cottonwood-sycamore
riparian forest

Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CB2B
Is the area a potential Problem Area? Yes No Transect ID: CB2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Aesculus californica T UPL 9.  
2. Platanus racemosa T FACW 10.  
3. Umbellularia californica T FAC 11.  
4. Toxicodendron diversilobum S UPL 12.  
5. Torilis arvensis H UPL 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 20%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Above the OHWM



SOILS Plot ID: CB2B

Map Unit Name
(Series and Phase) ___Psamments and fluvents ________________________ Drainage Class: __Excessive_____________

Field Observations
Taxonomy (Subgroup): __N/A _____________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Mapped type is a hydric soil, according to Monterey County Hydric Soils list.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Arroyo Willow Series
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SC1
Is the area a potential Problem Area? Yes No Transect ID: SC1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix lasiolepis T FACW 9.  
2. Salix sp. T OBL-FACW 10.  
3. Scirpus microcarpus H OBL 11.  
4. Eleocharis sp. H OBL 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __<11_ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID:  SC1

Map Unit Name
(Series and Phase)  _Water________________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.
0-11 sand

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Freshwater marsh
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SC2
Is the area a potential Problem Area? Yes No Transect ID: SC2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Polypogon monspeliensis H FACW+ 9.  
2. Cyperus eragrostis H FACW 10.  
3. Salix sp. S OBL-FACW 11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___0__ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID: SC2

Map Unit Name
(Series and Phase)  __Water________________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Arroyo Willow Series
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SC3
Is the area a potential Problem Area? Yes No Transect ID: SC3

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Eleocharis sp. H OBL 9.  
2. Salix sp. S OBL-FACW 10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___0__ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID: SC3

Map Unit Name
(Series and Phase) __Water________________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Arroyo Willow Series
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SC4
Is the area a potential Problem Area? Yes No Transect ID: SC4

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Scirpus microcarpus H OBL 9.  
2. Alnus rhombifolia T FACW 10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___0__ (in.)    Other  (explain in Remarks)

Remarks: Below OHWM



SOILS Plot ID: SC4

Map Unit Name
(Series and Phase) __Water________________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Arroyo Willow Series
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SC5
Is the area a potential Problem Area? Yes No Transect ID: SC5

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix lasiolepis T FACW 9.  
2. Salix sp. T OBL -FACW 10.  
3. Scirpus microcarpus H OBL 11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID: SC5

Map Unit Name
(Series and Phase) __Water________________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Freshwater marsh
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SC6
Is the area a potential Problem Area? Yes No Transect ID: SC6

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Scirpus sp. (tule-type) H OBL 9.  
2. Alnus rhombifolia T FACW 10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __0-12_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___0__ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID: SC6

Map Unit Name
(Series and Phase) __Water________________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Arroyo Willow Series
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW1
Is the area a potential Problem Area? Yes No Transect ID: CRW1

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix lasiolepis T FACW 9.  
2. Scirpus acutus var. occidentalis H OBL 10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  ___8__ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks:



SOILS Plot ID:  CRW1

Map Unit Name
(Series and Phase)  ___Water______________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Arroyo Willow Series
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW2
Is the area a potential Problem Area? Yes No Transect ID: CRW2

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix sp. T OBL-FACW 9.  
2. Eleocharis sp. H OBL 10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __2-3_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID:  CRW2

Map Unit Name
(Series and Phase)  ___Water______________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Freshwater marsh
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW3
Is the area a potential Problem Area? Yes No Transect ID: CRW3

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Scirpus microcarpus H OBL 9.  
2.  10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-):

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM. Based on observations made in July 2005, this area was inundated for an extended period
during the growing season. 100% of vegetation is obligate wetland indicator



SOILS Plot ID:  CRW3

Map Unit Name
(Series and Phase)  ___Water______________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Freshwater marsh
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW4
Is the area a potential Problem Area? Yes No Transect ID: CRW4

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1.  Scirpus sp. (tule) H OBL 9.  
2.  10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  _0-8__ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___0__ (in.)    Other  (explain in Remarks)

Remarks:



SOILS Plot ID:  CRW4

Map Unit Name
(Series and Phase)  ___Water______________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW5
Is the area a potential Problem Area? Yes No Transect ID: CRW5

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Salix sp. T OBL-FACW 10.  
3. Carex sp. H varies 11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-):

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __>16_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __>16_ in.)    Other  (explain in Remarks)

Remarks:



SOILS Plot ID:  CRW5

Map Unit Name
(Series and Phase)  ___Water______________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.
0-16 10YR 5/4 to

10YR 5/3
sand

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

The substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for
the San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW6
Is the area a potential Problem Area? Yes No Transect ID: CRW6

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Salix sp. T OBL-FACW 10.  
3. Scirpus acutus var. occidentalis H OBL 11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM



SOILS Plot ID:  CRW6

Map Unit Name
(Series and Phase)  ___Water______________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Freshwater marsh
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW7
Is the area a potential Problem Area? Yes No Transect ID: CRW7

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Carex sp. H OBL-FAC 9.  
2.  10.  
3.  11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks: Alder canopy on slope above.

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  ______ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM as indicated by bank cut



SOILS Plot ID:  CRW7

Map Unit Name
(Series and Phase)  ___Water______________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate if probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

Observed from opposite side of channel. At foot of steep bank and inaccessible.



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Arroyo Willow Series
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW8
Is the area a potential Problem Area? Yes No Transect ID: CRW8

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix sp. S OBL-

FACW
9.  

2.  Baccharis salicifolius S FACW 10.  
3. Typha sp. H OBL 11.  
4. Polypogon monspeliensis H FACW+ 12.  
5.  Scirpus robustus H OBL 13.  
6. Scirpus microcarpus H OBL 14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below the OHWM. May be backwater area



SOILS Plot ID:  CRW8

Map Unit Name
(Series and Phase)  ___Water______________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW9
Is the area a potential Problem Area? Yes No Transect ID: CRW9

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Alnus rhombifolia T FACW 9.  
2. Salix sp. T OBL-FACW 10.  
3. Eleocharis sp. H OBL 11.  
4. Cyperus sp. H varies 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At least 75%, probably 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ______ (in.)    Other  (explain in Remarks)

Remarks: Below OHWM. Appears to be backwater area. Along floodplain bank at edge of old channel.



SOILS Plot ID:  CRW9

Map Unit Name
(Series and Phase)  ___Water______________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Based on observations made in July 2005, this area was inundated for an extended period during the growing season. The
substrate is probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for the
San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Arroyo Willow Series
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW10
Is the area a potential Problem Area? Yes No Transect ID: CRW10

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1.  Salix sp. T OBL-FACW 9.  
2. Scirpus acutus var. occidentalis H OBL 10.  
3.  Juncus sp. H varies 11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): At least 67%, probably 100%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  _0-8__ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ______ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___0__ (in.)    Other  (explain in Remarks)

Remarks: Edge of pool in side arm of reservoir floodplain.



SOILS Plot ID:  CRW10

Map Unit Name
(Series and Phase)  ___Water______________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

The substrate if probably psamments and fluvents, although it is mapped as water, due to the historical maximum water level for
the San Clemente Reservoir.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? (assumed) Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Arroyo Willow Series
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW11A
Is the area a potential Problem Area? Yes No Transect ID: CRW11

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix sp. T OBL-

FACW
9.  

2. Scirpus microcarpus H OBL 10.  
2. Euthamia occidentalis H OBL 11.  
4.  12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-):

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __>16_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __>16_ (in.)    Other  (explain in Remarks)

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 8/9/2005
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Gretchen Lebednik and Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Arroyo Willow Series
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: CRW11B
Is the area a potential Problem Area? Yes No Transect ID: CRW11

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Salix lasiolepis S FACW 9.  
2. Baccharis pilularis S UPL 10.  
3. Carex sp. H OBL-FAC 11.  
4. Artemisia douglasiana H FACW 12.  
5.  13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 75%

Remarks:

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
   Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A_ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __>16_ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __>16_ (in.)    Other  (explain in Remarks)

Remarks:



SOILS Plot ID:  CRW11B

Map Unit Name
(Series and Phase) ___Rock outcrop-xerorthent association________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.
0-16 10YR 3/2 none

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

The substrate is probably psamments and fluvents.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



SOILS Plot ID:  CRW11A

Map Unit Name
(Series and Phase)  ___Rock outcrop-xerorthent association________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.
0-16 10YR 5/3 sand

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:
No sand-specific indicators of hydric conditions.
The substrate may be psamments and fluvents.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 2/27/06
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Keven Ann Colgate, Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SITE 1
Is the area a potential Problem Area? Yes No Transect ID: TR1 – PIT A

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Carex sp. * H FACW 7.  
2.  Alnus rhombifolia T FACW 8.  
3.  Rubus ursinus S FAC+ 9.  
4. 10.  
5. 11.  
6.  12.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks: *No flower, cannot key to species.  Likely Carex barbarae (FACW).

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
  Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A__ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __N/A__ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __N/A__ (in.)    Other  (explain in Remarks)

Remarks: Backwater area on the right bank (west bank).  Indicators of flow include cut banks, drift, etc.  Photo
right bank facing upstream #101-0007.



SOILS Plot ID:  SITE 1-TR1-PIT A

Map Unit Name
(Series and Phase)  _Water_________________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

0-17 - 10 YR 3/2 NA NA fine loamy sand

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

No hydric indicators

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 2/27/06
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Keven Ann Colgate, Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Freshwater marsh
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SITE 2
Is the area a potential Problem Area? Yes No Transect ID: TR1-PIT A

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1.  Cyperus sp. or Scirpus sp.* H FAC-OBL 9.  
2. 10.  
3. 11.  
4. 12.  
5. 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks: *No flower, cannot key to species.  Based on inundated habitat this species is an indicator hydric status.
Vegetation is only in small patches.  Appears to be just beginning to re-colonize the area

.

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
  Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  ___2___ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ___0___ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___0___ (in.)    Other  (explain in Remarks)

Remarks: Soil pit filled with water.  Photo 008 and 009.



SOILS Plot ID: SITE 2-TR1-PIT A

Map Unit Name
(Series and Phase)  __Water_________________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

0-16 - 5 Y 3/1 NA NA FINE SAND

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Orange colored iron-like precipitate on soil surface and floating on water surface.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

Site is a ponded backwater area.



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 2/27/06
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Keven Ann Colgate, Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SITE 2
Is the area a potential Problem Area? Yes No Transect ID: TR1-PIT B

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1.  Rubus ursinus H FAC+ 9.  
2.  Alnus rhombifolia T FACW 10.  
3. 11.  
4. 12.  
5. 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks:
.

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
  Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A__ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ___0___ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___0___ (in.)    Other  (explain in Remarks)

Remarks: Site is located on the edge of the backwater area, just within OHWM.  Cut bank indicates hydrology.



SOILS Plot ID: SITE 2-TR1-PIT B

Map Unit Name
(Series and Phase)  __Water_________________________________________ Drainage Class:  _____________________

Field Observations
Taxonomy (Subgroup):  _________________________________________ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

0-16 - 2.5 Y 4/2 NA NA FINE SAND

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

No hydric soil indicators.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:

Site is a ponded backwater area.



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 2/28/06
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Keven Ann Colgate, Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SITE 3
Is the area a potential Problem Area? Yes No Transect ID: TR1 – PIT A

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1.  Carex sp.* H FACW 9.  
2. 10.  
3. 11.  
4. 12.  
5. 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks: *No flower, cannot key to species.  Likely Carex barbarae (FACW).

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
  Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  __N/A__ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  __N/A__ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  __N/A__ (in.)    Other  (explain in Remarks)

Remarks: Site is very similar to SITE 1 – PIT A.  Pit is on the bank of the Carmel River within the OHWM.
Hydric indicators are related to stream flow.



SOILS Plot ID: SITE 3-TR1-PIT A

Map Unit Name
(Series and Phase)  __Junipero-Sur complex____________________________ Drainage Class: well drained to_somewhat

excessively drained__________
Field Observations

Taxonomy (Subgroup):  _Pachic Ultic Haploxerolls_- Entic Haploxerolls_____ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

0-16 - 10 YR 4/3 N/A N/A fine-medium sand

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

No hydric indicators.  Soil is very sandy and well drained.  Top layer is a thick organic layer composed of alder leaf litter, and
organic detritus (drift, etc.).

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 2/28/06
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Keven Ann Colgate, Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: Freshwater marsh
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SITE 4
Is the area a potential Problem Area? Yes No Transect ID: TR1 – PIT A

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1.  Typha sp. OBL 9.  
2. 10.  
3. 11.  
4. 12.  
5. 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks: * No flower, cannot key to species.  Likely Typha angustifolia (narrow leaved cattail)

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
  Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  ___6___ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ___0___ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___0___ (in.)    Other  (explain in Remarks)

Remarks: Ponded backwater area.



SOILS Plot ID: SITE 4-TR1-PIT A

Map Unit Name
(Series and Phase)  __Junipero-Sur complex____________________________ Drainage Class: well drained to_somewhat

excessively drained__________
Field Observations

Taxonomy (Subgroup):  _Pachic Ultic Haploxerolls_- Entic Haploxerolls_____ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Site is inundated and vegetated with obligate indicator species - no soil pit excavated.

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE WETLANDS DELINEATION MANUAL)

Project/Site: San Clemente Dam Seismic Safety Project Date: 2/28/06
Applicant/Owner: California-American Water Company County: Monterey
Investigator: Keven Ann Colgate, Gina Morimoto State: California
Do Normal Circumstances exist on the site? Yes No Community ID: White alder riparian

forest
Is the site significantly disturbed (Atypical Situation)? Yes No Plot ID: SITE 4
Is the area a potential Problem Area? Yes No Transect ID: TR1 – PIT B

(If needed, explain on reverse side.)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1.  Alnus rhombifolia T FACW 9.  
2.  Salix lasiolepis T FACW 10.  
3. 11.  
4. 12.  
5. 13.  
6.  14.  
7.  15.  
8.  16.  

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100%

Remarks: Riparian woodland on mid-channel bar.

HYDROLOGY
   Recorded Data  (Describe in Remarks): WETLAND HYDROLOGY INDICATORS:
   Stream, Lake, or Tide Gauge Primary Indicators:
   Aerial Photographs    Inundated
   Other    Saturated in upper 12 inches
  No Recorded Data Available    Water Marks

   Drift Lines
  Sediment Deposits

FIELD OBSERVATIONS:    Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water:  ___NA___ (in.)    Oxidized root channels in upper 12 inches
   Water-stained Leaves

Depth to Free Water in Pit:  ___NA___ (in.)    Local Soil Survey Data
   FAC-Neutral Test

Depth to Saturated Soil  ___NA___ (in.)    Other  (explain in Remarks)

Remarks: On edge of mid-channel bar within OHWM on left bank of Carmel River.  Indicators of hydrology are
related to flow.



SOILS Plot ID: SITE 4-TR1-PIT B

Map Unit Name
(Series and Phase)  __Junipero-Sur complex____________________________ Drainage Class: well drained to_somewhat

excessively drained__________
Field Observations

Taxonomy (Subgroup):  _Pachic Ultic Haploxerolls_- Entic Haploxerolls_____ Confirm Mapped Type? Yes No

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist) Abundance/Contrast Structure, etc.

0-16 - 10 YR 4/3 NA NA fine-medium sand

Hydric Soil Indicators:

Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed on Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

No hydric indicators.  Soil is very sandy and well drained.  Top layer is a thick organic layer composed of alder leaf litter, and
organic detritus (drift, etc.).  Very similar to SITE 3 TR1 PIT A

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No (Circle) (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks:



Appendix M

AIR QUALITY CALCULATIONS



Emissions Summary

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Sleepy Hollow Route 0.43 0.00 0.10 0.01 0.01 16
Cachagua Route 0.53 0.00 0.13 0.01 0.01 20
Tularcitos Route 0.41 0.00 0.10 0.01 0.01 15

Typical 0.46 0.00 0.11 0.01 0.01 17

NOX SOX CO PM10 VOC PM10F
tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Sleepy Hollow Route 0.02 0.00 0.01 0.00 0.00 0.8
Cachagua Route 0.03 0.00 0.01 0.00 0.00 1.0
Tularcitos Route 0.02 0.00 0.00 0.00 0.00 0.7

Typical 0.02 0.00 0.01 0.00 0.00 0.8

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Site 4R 13 0 1 0 0 386
Dam Site 430 0 523 25 62 322

Totals 443 0 524 25 62 708

NOX SOX CO PM10 VOC PM10F
tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Site 4R 1 0 0 0 0 19
Dam Site 54 0 66 3 8 23

Totals 55 0 66 3 8 42

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Site 4R 9 0 1 0 0 254
Dam Site 233 0 285 13 34 164

Totals 241 0 286 13 34 419

NOX SOX CO PM10 VOC PM10F
tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Site 4R 0 0 0 0 0 13
Dam Site 35 0 43 2 5 25

Totals 35              0              43            2              5                37            

Prime.  Estimated Daily Project Construction Emissions - Thicken & desilt

Location

Prime.  Estimated Annual Project Construction Emissions - Thicken & desilt

Location

Alternative 1.  Estimated Daily Project Construction Emissions - Notch & desilt

Location

Location

Location

Estimated Annual Access Road Construction Emissions

Estimated Daily Access Road Construction Emissions

Alternative 1.  Estimated Annual Project Construction Emissions - Notch & desilt

Location



Emissions Summary

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Site 4R 26 0 2 0 1 763
Dam Site 699 1 856 40 101 494

Totals 725 1 858 40 101 1257

NOX SOX CO PM10 VOC PM10F
tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Site 4R 1 0 0 0 0 38
Dam Site 105 0 128 6 15 74

Totals 106 0 128 6 15 112

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Site 4R
Dam Site 465 0 570 27 67 329

Totals 465 0 570 27 67 329

NOX SOX CO PM10 VOC PM10F
tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Site 4R
Dam Site 70 0 86 4 10 49

Totals 70 0 86 4 10 49

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Significance Threshold 137 150 550 82 137 82
Proposed Project 443 0 524 25 62 708

Alternative 1 241 0 286 13 34 419
Alternative 2 725 1 858 40 101 1257
Alternative 3 465 0 570 27 67 329
Alternative 4 0 0 0 0 0 0

Alternative 2.  Estimated Daily Project Construction Emissions - Demo & desilt

Location

Project Option

Alternative 3.  Estimated Daily Project Construction Emissions - Demo & stabilize

Location

Alternative 3.  Estimated Annual Project Construction Emissions - Demo & stabilize

Location

Alternative 2.  Estimated Annual Project Construction Emissions - Demo & desilt

Location



Emissions Summary

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Sleepy Hollow Route 0.43 0.00 0.10 0.01 0.01 16
Cachagua Route 0.53 0.00 0.13 0.01 0.01 20

Totals 0.96 0.00 0.23 0.02 0.03 36

NOX SOX CO PM10 VOC PM10F
tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Sleepy Hollow Route 0.02 0.00 0.01 0.00 0.00 0.8
Cachagua Route 0.03 0.00 0.01 0.00 0.00 1.0

Totals 0.05 0.00 0.01 0.00 0.00 1.8

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Site 4R 13 0 1 0 0 386
Dam Site 430 0 523 25 62 322

Totals 443 0 524 25 62 708

NOX SOX CO PM10 VOC PM10F
tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Site 4R 1 0 0 0 0 19
Dam Site 54 0 66 3 8 23

Totals 55 0 66 3 8 42

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Site 4R 9 0 1 0 0 254
Dam Site 233 0 285 13 34 164

Totals 241 0 286 13 34 419

NOX SOX CO PM10 VOC PM10F
tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Site 4R 0 0 0 0 0 13
Dam Site 35 0 43 2 5 25

Totals 35              0              43            2              5                37            

Alternative 1.  Estimated Annual Project Construction Emissions - Notch & desilt

Location

Location

Location

Estimated Annual Access Road Construction Emissions

Estimated Daily Access Road Construction Emissions

Prime.  Estimated Daily Project Construction Emissions - Thicken & desilt

Location

Prime.  Estimated Annual Project Construction Emissions - Thicken & desilt

Location

Alternative 1.  Estimated Daily Project Construction Emissions - Notch & desilt

Location



Emissions Summary

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Site 4R 26 0 2 0 1 763
Dam Site 699 1 856 40 101 494

Totals 725 1 858 40 101 1257

NOX SOX CO PM10 VOC PM10F
tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Site 4R 1 0 0 0 0 38
Dam Site 105 0 128 6 15 74

Totals 106 0 128 6 15 112

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Site 4R
Dam Site 465 0 570 27 67 329

Totals 465 0 570 27 67 329

NOX SOX CO PM10 VOC PM10F
tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Site 4R
Dam Site 70 0 86 4 10 49

Totals 70 0 86 4 10 49

NOX SOX CO PM10 VOC PM10F
lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

Significance Threshold 137 150 550 82 137 82
Proposed Project 443 0 524 25 62 708

Alternative 1 241 0 286 13 34 419
Alternative 2 725 1 858 40 101 1257
Alternative 3 465 0 570 27 67 329
Alternative 4 0 0 0 0 0 0

Project Option

Alternative 3.  Estimated Daily Project Construction Emissions - Demo & stabilize

Location

Alternative 3.  Estimated Annual Project Construction Emissions - Demo & stabilize

Location

Alternative 2.  Estimated Annual Project Construction Emissions - Demo & desilt

Location

Alternative 2.  Estimated Daily Project Construction Emissions - Demo & desilt

Location
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APPENDIX L

SAN CLEMENTE DAM SEISMIC SAFETY PROJECT
AIR QUALITY CONFORMITY ANALYSIS

Executive Summary

This analysis supports the Clean Air Act (CAA) conformity determination for the proposed San
Clemente Dam Seismic Retrofit Project (Project). The proposed Project would involve
thickening of the dam on the downstream side and providing abutment protection. The project
would have four alternatives that are discussed briefly in this document. The proposed Project
would be a Federal action and is subject to general conformity rules because it would be
partially federally funded. The analysis demonstrates that the total NOX and PM10 emissions
from construction, while greater than the applicable EPA-defined de minimis level of 100 tons
per year, would be less that the 1990 emissions budget when added to the existing and
projected levels of emissions from all other sources in the North Central Coast Air Basin
(NCCAB). The analysis also indicates that the NOX and PM10 emissions associated with the
Project would conform to the applicable requirements of and milestones in the California State
Implementation Plan (SIP). Emissions of reactive organic compounds (ROC) from project
construction would be de minimis (<100 tons per year). Therefore, ROC emissions from the
Project would not interfere with attainment or maintenance or cause or contribute to an
exceedance of the National Ambient Air Quality Standards (NAAQS) under the CAA. Pursuant
to the emissions and air quality impact estimates given in Section 4.2 of the EIR/EIS, ROC,
NOX, and PM10 emissions from the Project would not be regionally significant. A “regionally
significant” action is defined as a Federal action for which the direct and indirect emissions of
any pollutant represent 10 percent or more of a nonattainment or maintenance area’s emissions
inventory for that pollutant (Reference: 40 CFR 51.853(I)). The design and content of this
conformity analysis is based on the “General Conformity Determination under the Clean Air Act
for the Ocean Express Pipeline Project”, prepared by Haley & Aldrich, Inc. October 8, 2004.

1.0 Introduction

The proposed Project would consist of thickening the dam on the downstream side and
providing abutment protection, particularly on the right abutment (as seen facing downstream).
The dam would be thickened by the placement of 50 to 60 cast-in-place concrete blocks, each
approximately 50 feet in length and 10 feet in height, on the downstream face of the dam. Each
block would be tied to the existing dam structure with reinforced steel dowels. The thickness of
the new concrete would be approximately proportional to the original thickness at each location
along the dam profile. The 3-mile access road to SCD from Carmel Valley Road would require
realignment and improvements to accommodate heavy equipment used for construction
activities. Road realignment includes construction of a new access road to provide a better line
of sight and to bypass the Sleepy Hollow subdivision.

The Project would include four alternatives, which are as follows: 1) Dam Notching with partial
sediment removal; 2) Dam Removal with total sediment removal; 3) Carmel River reroute and
Dam Removal with in-place sediment stabilization 4) No project.

Under the Clean Air Act (CAA), a general conformity determination is required for projects that
constitute a Federal action that would be undertaken in an ozone maintenance or nonattainment
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area for which the emissions of certain air pollutants would exceed applicable threshold rates.
The Project would be considered a Federal action because it would be partially federally funded.
The Project site would be located within the North Central Coast Air Basin (NCCAB), which is in
nonattainment (transitional) with the state 1-hour ozone standard, nonattainment with the state
PM10 standard, and in maintenance with the Federal 1-hour ozone standard. Therefore, the
proposed Project requires a general conformity determination if the estimated actual emissions
of nitrogen oxides (NOX) or reactive organic compounds (ROCs), both ozone precursors, would
exceed 100 tons per year (tpy), or if Particulate Matter (PM10) would exceed 100 tpy.
(Reference: 40 C.F.R. Part 51.853)

The Project would not involve the construction of any new, or modification of any existing
stationary sources of air pollutant emissions. However, the Project would result in emissions of
NOX and ROCs, and PM10, primarily from the temporary use of construction-related equipment
and the periodic use of vehicles to transport workers to and from the project site. The NOX
emissions associated primarily with construction of Alternative 2 (dam notching) are estimated
to exceed 100 tpy. The ROC emissions also associated primarily with construction of the Project
would be below 100 tpy. The PM10 emissions associated primarily with construction Alternative
2 are estimated to exceed 100 tpy. Thus, a general conformity determination is required for the
proposed Project. The purpose of the conformity determination, generally, is to ensure that the
NOX, ROC and PM10 emissions from the Project would not interfere with attainment or
maintenance or cause or contribute to an exceedance of the National Ambient Air Quality
Standards (NAAQS) under the CAA. Emissions estimates for Alternative 2 are used in this
analysis because Alternative 2 would have the highest emissions estimates of any Project
alternative.

The following analysis demonstrates that the total NOX emissions and PM10 emissions
associated with the Project, when evaluated together with the existing and projected levels of
NOX emissions and PM10 emissions from all other sources in the NCCAB, would be significantly
lower than the 1990 NOX and 2000 PM10 emissions budgets for the air basin. Due to the lack of
data for PM10, the State of California emissions estimate for PM10 for the year 2000 is used as
the baseline emissions estimate in the analysis instead of 1990. The analysis also indicates that
the NOX emissions and PM10 emissions associated with the Project would conform to the
applicable requirements of and milestones in the California State Implementation Plan (SIP).
Refer to Section 5.3 of this document for the SIP analysis. Therefore no implementation of any
additional design, construction or operational measures to address the NOX and PM10 emissions
associated with the Project would be necessary.

The ROC emissions associated with the Project would be well below the threshold of 100 tpy
and would not be considered regionally significant. Therefore, further review under the general
conformity review program is not required for ROC emissions associated with the project.

2.0 Regulatory Background

Under the CAA, each state is required to develop a SIP that specifies how air quality regions
within the state will attain and/or maintain compliance with the NAAQS. In California, state law
designates the California Air Resources Board (ARB) as the lead agency for all purposes
related to the SIP. Section 176(c) of the CAA prohibits Federal entities from taking actions (e.g.,
funding, licensing, permitting, or approving projects) in NAAQS nonattainment or maintenance
areas that do not conform to the SIP for the attainment and maintenance of NAAQS pursuant to
Section 110(a) of the CAA. The purposes of a general conformity review are to ensure that
federal actions do not interfere with the emissions budgets in the SIPs; ensure actions do not
cause or contribute to new violations; and ensure attainment and maintenance of the NAAQS.
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The conformity requirement also applies to metropolitan projects, programs, or planning
activities. Section 176(c) requires that the administration of such projects, programs, or plans
assure conformity with the SIP through an affirmation process, or General Conformity Finding.
In November 1993, EPA promulgated two sets of conformity regulations to implement section
176(c) of the CAA – the Transportation Conformity Regulations (applicable to highways and
mass transit projects) and the General Conformity Regulations (applicable to all other Federal
actions). The requirements under 40 CFR Part 93, Subpart B, apply to states that have not
adopted an EPA-approved general conformity review program. State conformity regulations
must be consistent with EPA’s regulations for state programs (Reference: 40 CFR Part 51
Subpart W). Federal actions for which the associated emissions of criteria air pollutants exceed
certain thresholds are subject to the general conformity regulations unless specifically exempt or
otherwise covered by the transportation conformity regulations, e.g. actions with de minimis
emissions, exempt actions listed in the rule, or actions covered by a Presumed to Conform
demonstration (a pre-approved list).

The first step in conducting a general conformity analysis for non-exempt actions is to quantify
emissions of nonattainment or maintenance area pollutants from the proposed action and
compare those emissions to the applicable de minimis thresholds. The NCCAB is in
nonattainment (transitional) with the state 1-hour ozone standard, nonattainment with the state
PM10 standard, and in maintenance with the Federal 1-hour ozone standard (and in attainment
or unclassified for all other criteria air pollutants). Therefore, the applicable de minimis
thresholds for NOX and ROCs (as ozone precursors) are 100 tpy, and the threshold for PM10 is
100 tpy.

If emissions of any criteria pollutants of concern would exceed the applicable thresholds, the
second step, requiring completion of a general conformity analysis, is triggered. The baseline
criterion for determining conformity is whether the total direct and indirect air pollutant emissions
associated with the proposed action comply or are consistent with the applicable requirements
in the relevant SIP. In addition to meeting the baseline criterion, conformity also must be
demonstrated by one of the following criteria: (1) emission increases are included in the SIP; (2)
state agrees to include increases in the SIP; (3) in areas without SIPs, no new violations of
NAAQS and/or no increase in the frequency/severity of violations; (4) offset emissions
increases; and (5) mitigation requirements (Reference: 40 CFR Part 51.858). Emissions must
also not be regionally significant, meaning that for a Federal action, the direct and indirect
emissions of any pollutant must not represent 10 percent or more of a nonattainment or
maintenance area’s emissions inventory for that pollutant (Reference: 40 CFR 51.853(I))

Section 176(c) of the CAA and the conformity rules assign primary oversight responsibility for
conformity determinations to those Federal agencies that are responsible for issuing the
underlying authorizations for the proposed action. The Federal agency is required to provide
notice of its draft conformity determination to the appropriate EPA Region, state and local air
quality agencies and, if applicable, affected Federal land managers. Notice also must be
provided to the agency designated pursuant to section 174 of the CAA and the Metropolitan
Planning Organization (MPO). The notice must describe that proposed action, the agency’s
draft conformity determination and specify that interested parties have 30 days within which to
submit written comments on the draft determination. The Federal agency issuing the draft
conformity determination must make the draft determination available for review by any person
who requests a copy. The Federal agency will then review any comments on the draft
conformity determination and address any significant comments in its final conformity
determination. Within 30 days of the date on which the Federal agency publishes its final
conformity determination, the Federal agency must notify the appropriate EPA Region, state
and local air quality agencies and other interested parties, provide public notice of the final
conformity determination, and make the comments and responses to comments on the draft



4

conformity determination available to any person who requests this information. (Reference: 40
CFR Part 51.856)

3.0 Proposed Action[JP1]

Proposed Project (Dam Thickening)
The proposed seismic retrofit project consists of thickening the dam on the downstream side
and providing abutment protection, particularly on the right abutment (as seen facing
downstream). The dam would be thickened by the placement of 50 to 60 cast-in-place concrete
blocks, each approximately 50 feet in length and 10 feet in height, on the downstream face of
the dam. Each block would be tied to the existing dam structure with reinforced steel dowels.
The thickness of the new concrete would be approximately proportional to the original thickness
at each location along the dam profile. For example, above elevation 465 feet, the dam would
be thickened by 80%, ranging from 4.2 to 8.8 feet of concrete added; below elevation 465 feet,
9 feet of concrete would be added.

The 3-mile access road to SCD from Carmel Valley Road would require realignment and
improvements to accommodate heavy equipment used for construction activities. Road
realignment includes construction of a new access road to provide a better line of sight and to
bypass the Sleepy Hollow subdivision. The new road would start at Carmel Valley Road about
800 feet west of San Clemente Drive, cross Tularcitos Creek over a new bridge, and provide
access to the proposed staging area and batch plant. The existing road between the staging
area and the filter plant would be upgraded and widened.

Detailed descriptions of the proposed constructions are contained in Section 3.2 of the EIR/EIS.

Alternative 1 (Dam Notching with partial sediment removal)
Approximately 1.5 million cubic yards of sediment would be removed in planes approximately
parallel to the existing surface of the sediment in the reservoir. This approach would minimize
the amount of sediment movement in the winter. In combination with reservoir dewatering and
sediment pre-draining activities described below, it would also help maintain the excavation
work above the groundwater level for as long as possible. A portion of the original streambed
that existed in 1921 would be exposed in the upper reaches of the Carmel River and San
Clemente Creek during the second season of sediment removal operations. Excavation of
sediment above the water table would be performed using self-loading scrapers or similar self-
propelled excavating equipment. The scrapers would transport the material to a central stockpile
area within the reservoir area, where the material would be allowed to drain further. The
stockpile area would be located at the mouth of the ravine where the sediment disposal site is
located.

Following partial sediment removal, San Clemente Dam would be notched to approximately
elevation 506 feet in the area of the existing spillway bays would reduce the pressure on the
dam sufficiently to avoid catastrophic failure of the dam during a MCE event. Notching to this
elevation would also be sufficient to prevent overtopping of the dam during the PMF. Notching
would be accomplished by saw-cutting the concrete in large blocks. Approximately 700 cubic
yards of concrete would be removed. A large tower crane would be used to remove the sawcut
concrete blocks and to place the new concrete at the dam and fish ladder. The crane would be
located downstream of the dam in the drained plunge pool to provide adequate access to the
dam and fish ladder. The concrete blocks would then be further broken up into pieces of sizes
that could be loaded and transported by off-highway trucks to the sediment disposal pile for use
in erosion control. A large excavator equipped with a hydraulic hammer would be used to
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reduce the size of the concrete blocks as needed. Light blasting may also be used to break up
the largest concrete pieces into smaller, more manageable pieces.

The 3-mile access road to SCD from Carmel Valley Road would require realignment and
improvements to accommodate heavy equipment used for construction activities. Road
realignment includes construction of a new access road to provide a better line of sight and to
bypass the Sleepy Hollow subdivision. The new road would start at Carmel Valley Road about
800 feet west of San Clemente Drive, cross Tularcitos Creek over a new bridge, and provide
access to the proposed staging area. The existing road between the staging area and the filter
plant would be upgraded and widened.

Detailed descriptions of the Alternative 1 constructions are contained in Section 3.2 of the
EIR/EIS.

Alternative 2 (Dam Removal with total sediment removal)
Approximately 2.5 million cubic yards of sediment would be removed in planes approximately
parallel to the existing surface of the sediment in the reservoir. This approach would minimize
the amount of sediment movement in the winter. In combination with reservoir dewatering and
sediment pre-draining activities described below, it would also help maintain the excavation
work above the groundwater level for as long as possible. A portion of the original streambed
that existed in 1921 would be exposed in the upper reaches of the Carmel River and San
Clemente Creek during the second season of sediment removal operations. Excavation of
sediment above the water table would be performed using self-loading scrapers or similar self-
propelled excavating equipment. The scrapers would transport the material to a central stockpile
area within the reservoir area, where the material would be allowed to drain further. The
stockpile area would be located at the mouth of the ravine where the sediment disposal site is
located.

Following total sediment removal, San Clemente Dam would be demolished using explosives.
This involves the demolition and removal of about 7,000 to 8,000 cubic yards of concrete from
the site. The concrete debris would be further broken up into pieces of sizes that could be
loaded and transported by off-highway trucks to the sediment disposal pile for use in erosion
control.  A truck-mounted crane may be used to drill the holes into the dam and load the
explosives. The crane could be located downstream of the dam in the drained plunge pool to
provide adequate access to the entire footprint of the dam, from the crest down to the
foundation.  The crane would also be used to lift out the concrete debris.  Large excavators
equipped with hydraulic hammers or shears would be used to reduce the size of the concrete
debris as needed.  Blasting would also be used to break up the largest concrete pieces into
smaller, more manageable pieces.  The existing fish ladder on the left (west) abutment of the
dam would be demolished and removed. The instrument hut near the left abutment would be
removed. The dam tender dwelling would be preserved and possibly converted to other uses.

The 3-mile access road to SCD from Carmel Valley Road would require realignment and
improvements to accommodate heavy equipment used for construction activities. The existing
road between the staging area and the filter plant would be upgraded and widened.

Detailed descriptions of the Alternative 2 are contained in Section 3.2 of the EIR/EIS.

Alternative 3 (Carmel River reroute and Dam Removal with in-place sediment
stabilization)
In order to permanently bypass the sediment disposal area on the Carmel River, a diversion
channel would be constructed to connect Carmel River to San Clemente Creek.  Blasting
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operations would be required to remove the large volume of rock between the two reservoir
arms. Blasting operations would include clearing and grubbing of the blast area; an explosives
magazine established onsite to store explosives; pre-drilling of rock to place explosives; and
pre-splitting of rock at the channel boundaries to define the channel geometry. The total blasted
volume of rock is estimated at about 145 acre-feet, or about 234,000 cubic yards (MEI, 2005).
Most of the blasted rock would be broken into 1-foot pieces or smaller. It is anticipated that
minor operations would be required to reduce a small percentage of the blasted rock into 1-foot
size and smaller with hoe-rams and similar equipment. A portion of the 1-foot and larger pieces
of blasted rock would be separated for use in armoring of the diversion dike face that would be
exposed to river flows.

At the conclusion of the diversion and partial sediment removal processes, San Clemente Dam
would be demolished using explosives. This involves the demolition and removal of about 7,000
to 8,000 cubic yards of concrete from the site. The concrete debris would be further broken up
into pieces of sizes that could be loaded and transported by off-highway trucks to the base of
the stabilized slope and sediment disposal pile for use in erosion control.  A truck-mounted
crane may be used to drill the holes into the dam and load the explosives. The crane could be
located downstream of the dam in the drained plunge pool to provide adequate access to the
entire footprint of the dam, from the crest down to the foundation. The crane would also be used
to lift out the concrete debris. Large excavators equipped with hydraulic hammers or shears
would be used to reduce the size of the concrete debris as needed. Light blasting would also be
used to break up the largest concrete pieces into smaller, more manageable pieces. The
existing fish ladder on the left (west) abutment of the dam would be demolished and removed.
The instrument hut near the left abutment would be removed. The dam tender dwelling would
be preserved and possibly converted to other uses.

The 3-mile access road to SCD from Carmel Valley Road would require realignment and
improvements to accommodate heavy equipment used for construction activities. The existing
road between the staging area and the filter plant would be upgraded and widened.

Detailed descriptions of the Alternative 3 constructions are contained in Section 3.2 of the
EIR/EIS.

Alternative 4 (No project)
Under the No Project (Action) Alternative, the reinforcement of the dam would not occur and the
dam would remain as it is. The fish ladder would be improved under the No Action Alternative.
The rate and timing of flow releases into the Carmel River would continue to be negotiated
annually with NOAA Fisheries, the CDFG and MPWMD, as long as the reservoir remained
operable. Retrofit construction impacts would not occur. The reservoir would fill up with
sediment and sediment would eventually flow downstream naturally.  Interim dam safety
measures would continue under the No Action Alternative. In 2003 DSOD required
modifications to SCD to meet interim dam safety requirements.

The 3-mile access road to SCD from Carmel Valley Road would not require realignment and
improvements. The existing road between the staging area and the filter plant would not be
upgraded and widened.

Detailed descriptions of Alternative 4 constructions are contained in Section 3.2 of the EIR/EIS.
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4.0 Estimated Emissions

A general conformity analysis must consider direct and indirect emissions from non-exempt
federal actions (or portions thereof). Direct emissions include those emissions of criteria air
pollutant(s) or precursors that are caused by and occur at the same time and place as the
Federal action (Reference: 40 CFR 51.852). Indirect emissions include those emissions of
criteria air pollutant(s) or precursors that are caused by the federal action, but may occur later in
time and/or may be further removed in distance from the action itself, although still reasonably
foreseeable (Reference: 40 CFR 51.852). Indirect emissions must be included in the emissions
estimate only if those emissions are caused by the Federal action and practicably can be
controlled by the Federal agency. Indirect emissions typically include emissions from mobile
sources and emissions generated by third parties that implement the proposed action.

The direct emissions associated with the Project would include emissions from construction
equipment directly related to construction of the Project. Indirect emissions would include motor
vehicle emissions associated with workers commuting to and from the job site.

Access road and bridge improvement and construction would result in temporary, short-term
emissions of PM10 in and around the project area. The primary types of construction activities
that would occur in the dam site area under the Proposed Project would be: 1) access road and
bridge improvement and construction, 2) plunge pool dewatering, 3) foundation preparation, 4)
parapet wall and spillway pier demolition, 5) concrete from construction, and 6) concrete
pouring. The use of internal combustion engines in trucks, front loaders, backhoes, bulldozers,
and other heavy construction equipment and vehicles, would result in temporary, short-term
emissions of NOX and ROCs. These NOX, ROC and PM10 emissions would be restricted to the
construction period for the Project and would terminate once construction was completed.

Refer to the Ambient Air Quality Analysis in Section 4.2 of the EIR/EIS for emissions estimates
and calculations for each alternative.

5.0 Conformity Determination

5.1   Applicability Analysis

Total emissions of pollutants of concern from construction activities associated with the Project
are outlined in the Air Quality section of the EIR/EIS (Section 4.2). To determine applicability of
the general conformity determination requirements, these emission rates are compared to the
applicable de minimis emission rates specified in 40 CFR 51.853(b)(2). For NOX and ROCs in
ozone nonattainment areas located outside an ozone transport region, the applicable emission
rates are 100 tpy each for NOX and ROC. For PM10 in a nonattainment area the applicable
emission rate is 100 tpy. Since none of the exemptions listed in 40 CFR 51.853(c), (d) or (e)
would be applicable to the Project, and the Project would not be presumed to conform in
accordance with the requirements and procedures in 40 CFR 51.853(f)-(h), a conformity
determination is required for NOX and PM10 emissions from the Project. While NOX and PM10
emissions would exceed the 100 tpy applicability threshold, pursuant to the emissions and air
quality impact estimates given in Section 4.2 of the EIR/EIS, NOX and PM10 emissions from the
Project would not be regionally significant. A “regionally significant” action is defined as a
Federal action for which the direct and indirect emissions of any pollutant represent 10 percent
or more of a nonattainment or maintenance area’s emissions inventory for that pollutant
(Reference: 40 CFR 51.853(I)).
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Although ROC emissions would be well below the 100 tpy applicability threshold, the general
conformity applicability analysis must also consider whether the total direct and indirect
emissions from a Federal action would be regionally significant. Pursuant to the emissions and
air quality impact estimates given in Section 4.2 of the EIR/EIS, ROC emissions from the Project
would not be regionally significant and the conformity determination requirements do not apply
to ROC emissions from the Project. Refer to Section 4.2 of the EIR/EIS and Appendix G for
emission estimates and calculations.

5.2   Consistency with SIP

All general Federal actions subject to a conformity determination must satisfy certain criteria.
First, the total direct and indirect emissions from the action must comply or be consistent with all
applicable requirements and milestones in the relevant SIP, such as elements identified as part
of reasonable further progress schedules, assumptions specified in the attainment or
maintenance demonstration, prohibitions, numerical emission limits, and work practice
requirements. (Reference: 40 CFR 51.858(c)). The following subsections demonstrate that the
Project will comply and be consistent with the applicable requirements and milestones of the
California SIP.

5.2.1 Control of Air Pollutant Emissions from Stationary Sources

EPA and the ARB have established requirements for the control of air pollutant emissions from
stationary sources. The Project would not involve the construction or operation of any stationary
sources of air pollutant emissions. All equipment that would be used in the construction and
operation of the Project would be considered non-road or mobile sources. Therefore, the
requirements under EPA and ARB regulations for control of air pollutant emissions from
stationary sources would not apply to the Project.

5.2.2 Control of Air Pollutant Emissions from Mobile Sources

During the seismic retrofit of the San Clemente Dam contractors would use construction
equipment that would result in mobile source emissions of PM10, NOX, SO2, CO, PM10 fugitive
and ROC fugitive. It is anticipated that this equipment would include trucks, front loaders,
backhoes, bulldozers, and other heavy construction equipment and vehicles. All construction
equipment associated with the Project would comply with all applicable EPA standards.

5.3 Accommodation of Emissions from the Project in SIP Emissions
Budget

The NOX emissions and PM10 emissions associated primarily with construction of the Project are
estimated to exceed 100 tpy. Thus, a general conformity determination is being completed for
the Project.

The ARB is responsible for ensuring compliance with the SIP and determines and documents
whether the total direct and indirect emissions from the proposed Federal action would result in
an emissions level that, together with all of the NOX and PM10 emissions in the nonattainment
area, would exceed the emissions budgets specified for each pollutant in the relevant SIP.

Federally mandated air quality planning is regulated by the Clean Air Act Amendments of 1990
(CAAA). Historically, the NCCAB was classified as a moderate nonattainment area for ozone
and either unclassified or attainment for all other pollutants. In 1994 the MBUAPCD submitted a
redesignation request (requesting redesignation from nonattainment to attainment) and the
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Monterey Bay Unified APCD (MBUAPCD), the Association of Monterey Bay Area Governments
(AMBAG) and the San Benito County Council of Governments adopted a Maintenance Plan for
the region. The U. S. Environmental Protection Agency approved the redesignation to
attainment status in April 1997.

The NCCAB is currently a nonattainment area for the State Ambient Air Quality Standards for
ozone and inhalable particulate matter (PM10). The 1991 Air Quality Management Plan for the
Monterey Bay Area (AQMP) was the first plan prepared in response to the California Clean Air
Act of 1988 (Act) that established specific planning requirements to meet the ozone standard.
The Act requires that the AQMP be updated every three years. The 2004 AQMP is the fourth
update to the 1991 AQMP with the first three completed in 1994, 1997 and 2000, respectively.
The AQMP addresses only attainment of the state ozone standard. Attainment of the PM10
standard is addressed in a separate report. The California Clean Air Act also requires the
MBUAPCD to prepare and submit a report to ARB summarizing progress in meeting the
schedules for developing, adopting or implementing the air pollution control measures contained
in the MBUAPCD’s plans. The report is due by December 31 of each year and is included in the
AQMP.

The NCCAB is in maintenance with the Federal 1-hour ozone standard, which means that the
air basin used to be a nonattainment area and is now an attainment area. The NCCAB is under
the authority of the MBUAPCD and thus MBUAPCD was required to write a Federal
Maintenance Plan in 1994 for ozone. This document still applies today. The MBUAPCD is not
required to update the plan but is required to continue monitoring ozone emissions.

Table 1 below compares the estimated emission rates for NOX, PM10, and ROCs from the
proposed action Alternative 2 with the EPA-defined de minimis thresholds. The emissions rates
from Alternative 2 are used because they would be the highest emissions rates for the proposed
Project.

Table 1: Comparison of Estimated Emission Rates from
Proposed Action with De Minimis Thresholds

Emissions Rates NOX Emissions,
Tons/Year

PM10 Emissions
(fugitive and
combustion)

Tons/Year

ROC Emissions
Tons/Year

De Minimis Threshold 100 100 100
Highest Estimated Emission
Rate from Proposed Action 106 118 15

Table 2 below compares the estimated emission rate of NOX from the proposed action
Alternative 2 with the 2005 projected emission rate in the MBUAPCD maintenance plan and the
1990 base-year emissions budget. The estimated emission rate from the proposed action is
significantly lower than the projected and base-year emissions rates. When the estimated
emission rate from the proposed action is added to the 2005 projected emissions rate, the result
is still significantly lower than the 1990 base-year emissions budget.

Table 2: Demonstration of General Conformity of
Action NOX Emissions with SIP Budget

NOX Emission Rates NCCAB NOX Emissions,
Tons/Day
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Estimated Emission Rate
from Proposed Action 0.36

2005 Projected Emission
Rate in Maintenance Plan 59.00

1990 Base-Year Emissions
Budget 95.74

Source: Monterey Bay Unified Air Pollution Control District. 2004 Air
Quality Management Plan for the Monterey Bay Region. Fourth Revision
to the 1991 AQMP. Chapter 4. September 2004. “ROC” is referred to as
“VOC” in the AQMP.

Table 3 below compares the estimated emission rate of PM10 from the proposed action
Alternative 2 with the 2010 projected emission rate for San Joaquin Valley (which is upwind of
the project site), the 2005 projected emission rate for the State of California, and the 2000 base-
year emissions budget for the State of California. The estimate emission rate for the proposed
action is significantly lower than the projected and base-year emission rates. When the
estimated emission rate from the proposed action is added to the 2010 projected emissions rate
for San Joaquin Valley, the result is still significantly lower than the 2000 base-year emissions
budget. Due to lack of data for PM10, projected and base-year emissions for the NCCAB are not
included in the analysis.

Table 3: Demonstration of General Conformity of
Action PM10 Emissions with SIP Budget

PM10 Emission Rates NCCAB PM10 Emissions,
Tons/Day

Estimated Emission Rate
from Proposed Action 0.63

2010 Projected Emission
Rate  for San Joaquin Valley 4.5

2005 Projected Emission
Rate for California 36

2000 Base-Year Emissions
Budget for California 39

Source: Proposed 2003 State and Federal Strategy for California SIP
Section II – Mobile Sources. Chapter C – Off-Road Compression-Ignition
(Diesel) Engines.

Refer to the Ambient Air Quality Analysis in Section 4.2 of the EIR/EIS for emission estimates
and calculations.

This conformity analysis demonstrates that the total direct and indirect air pollutant emissions
associated with the proposed action would comply and would be consistent with the applicable
requirements in the relevant SIP. In addition to meeting the baseline criterion, conformity is
demonstrated by proposed mitigation requirements for NOX and PM10 (Reference: 40 CFR Part
51.858).

Feasible Mitigation Measures (PM10)

There are several feasible mitigation measures that address the many sources of PM10 during
the construction phase of a project (e.g., grading, wind erosion, entrained dust). Common
measures include watering, chemical stabilization, or reducing surface wind speeds with
windbreaks. Feasible mitigation measures for PM10 are identified below.
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• Water all active construction areas at least twice daily. Frequency should be based on
the type of operation, soil, and wind exposure.

• Prohibit all grading activities during periods of high wind (over 15 mph).
• Apply chemical soil stabilizers on inactive construction areas (disturbed lands within

construction projects that are unused for at least four consecutive days).
• Apply non-toxic binders (e.g., latex acrylic copolymer) to exposed areas after cut and fill

operations and hydroseed area.
• Haul trucks shall maintain at least 2'0" of freeboard.
• Cover all trucks hauling dirt, sand, or loose materials.
• Plant tree windbreaks on the windward perimeter of construction projects if adjacent to

open land.
• Plant vegetative ground cover in disturbed areas as soon as possible.
• Cover inactive storage piles.
• Install wheel washers at the entrance to construction sites for all exiting trucks.
• Pave all roads on construction sites.
• Sweep streets if visible soil material is carried out from the construction site.
• Post a publicly visible sign, which specifies the telephone number and person to contact

regarding dust complaints. This person shall respond to complaints and take corrective
action within 48 hours. The phone number of the Monterey Bay Unified Air Pollution

• Control District shall be visible to ensure compliance with Rule 402 (Nuisance).
• Limit the area under construction at any one time.

Feasible Mitigation Measures (NOX)

For some industrial facilities (e.g., quarries, landfills), emissions of NOX from construction
equipment can be mitigated through controls on equipment and activity. This includes limits on
the number of vehicles, type of fuel used, hours of daily operation, or duration of use. Feasible
mitigation measures for NOX are identified below.

• Limit the pieces of equipment used at any one time.
• Minimize the use of diesel-powered equipment (i.e., wheeled tractor, wheeled loader,

roller) by using gasoline-powered equipment to reduce NOX emissions.
• Limit the hours of operation for heavy-duty equipment.
• Undertake project during non-zone season.
• Off-site mitigation

6.0 Conclusions

The San Clemente Dam Seismic Retrofit Project would satisfy all of the requirements of a
general conformity determination under applicable EPA and ARB regulations. This
determination is based on the following factors:

• NCCAB is located in an air quality nonattainment area for ozone and particulate
matter. Thus a general conformity analysis must be completed for those federal
actions for which the NOX, ROC, and PM10 emissions would exceed applicable
emissions thresholds.

• Total direct and indirect ROC emissions from the Project would be de minimis and
would not be regionally significant. Thus estimated ROC emissions from the
proposed Project are presumed to conform with the California SIP.
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• Total direct and indirect NOX and PM10 emissions from the Project are estimated to
exceed 100 tpy applicability threshold, requiring a general conformity analysis of NOX
and PM10 emissions associated with the Project.

• Potential emissions sources that would be utilized in construction of the Project
comply or are consistent with all applicable requirements and milestones in the
California SIP. All sources associated with the Project would be considered non-road
or mobile sources, none of which would be subject to the requirements under EPA or
ARB regulations for control of air pollutant emissions from stationary sources.

• The Total NCCAB NOX emissions rate (conservatively estimated by adding
estimated Project emissions to the projected 2005 emissions) would be well below
the 1990 base-year NOX budget for the NCCAB.

• The Total regional PM10 emissions rate (conservatively estimated by adding
estimated Project emissions to the projected 2005 emissions) would be well below
the 2000 base-year PM10 budget for the State of California.

• Other mitigating factors support the conformity determination. Emissions from the
Project would be temporary and diffuse, occurring only during construction period of
the seismic retrofit.
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1. INTRODUCTION

1.1. PROJECT LOCATION

The Project is located within the upper reaches of the Carmel River in an
unincorporated area of Monterey County, California. The San Clemente Dam is
located at the confluence of the Carmel River and San Clemente Creek (River
Mile [RM] 18.5), approximately 15 miles southeast of the City of Carmel-by-the-
Sea and 3.7 miles southeast of the Carmel Valley Village (Figures 1-1 and 1-2).

1.2. PROPOSED PROJECT AND MAJOR ALTERNATIVES

The Proposed Project is dam strengthening with in-place sediment stabilization
(under NEPA, this is termed the “proposed action”). The following alternatives
were considered in the EIR/EIS:

Alternative 1: Dam notching with partial sediment removal
Alternative 2: Dam removal with total sediment removal
Alternative 3: Carmel River reroute and dam removal with in-place sediment

stabilization
Alternative 4: No project

The Proposed Project and alternatives include site access and sediment
removal, fish passage, and water diversion. The project and its alternatives meet
the requirement of increasing the safety of San Clemente Dam to meet design
criteria for withstanding a Maximum Credible Earthquake (MCE) and passing a
Probable Maximum Flood (PMF).

PROPOSED PROJECT: DAM STRENGTHENING

The Proposed Project is to retrofit the existing San Clemente Dam, which is
owned and operated by the Coastal Division of the California-American Water
Company (CAW). The proposed improvements are intended to comply with
California Department of Water Resources, Division of Safety of Dams (DSOD)
requirements to address safety deficiencies and guard against failure from a
MCE, and a PMF event, which could erode the dam abutments.

Approximately four miles upstream of the San Clemente Dam, is Los Padres
Dam at RM 23.5 on the Carmel River. San Clemente Dam impounds a reservoir
and serves as a surface water diversion.

The Proposed Project would meet seismic safety needs for the dam and protect
against the effects of a PMF by thickening the downstream face with concrete,
strengthening the right abutment, and modifying the spillway and dam crest to
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increase effective spillway width. A concrete batch plant would be installed onsite
to manufacture the required concrete. The electrical system at the dam would be
improved. Sediment accumulated behind the dam would be largely left in place,
although minor sediment removal may be needed to maintain the existing
surface water supply intake that serves the upper Carmel Valley Village area
when water is available. The Carmel River and San Clemente Creek would be
diverted around the work area. The plunge pool at the base of the dam would be
dewatered during construction.

The existing fish ladder would be replaced by a new fish ladder compliant with
existing criteria for fish passage promulgated by National Oceanic and
Atmospheric Administration (NOAA) and the California Department of Fish and
Game (CDFG). Two high-level outlets equipped with sluice gates would be
installed to enable controlled and limited sediment releases to maintain both
upstream passage to the fish ladder exit and maintain water flow into the CAW
diversion pipeline during the wet season.

A new access road following the Tularcitos route would be constructed to bypass
the Sleepy Hollow community by connecting Carmel Valley Road to the Carmel
Valley Filter Plant. In addition, the Old Carmel River Dam Bridge and the access
road from the filter plant to the dam would be improved. The existing access road
along the east side of the Carmel River, between the Old Carmel River Dam and
the base of the San Clemente Dam would be rebuilt.

A tower crane would be staged at the base of the dam to move construction
materials from the batch plant to the dam face and fish ladder. The dam
thickening project would take an estimated five years to complete.

ALTERNATIVE 1: DAM NOTCHING

This alternative would meet the need to reduce seismic and PMF safety risks by
notching the dam to approximately elevation 506 feet in the area of the existing
spillway bays. The gates, piers and walkway at the top of the dam would be
removed. This alternative would reduce mass sufficiently to avoid catastrophic
failure of the dam during a MCE event. Notching to an elevation of 506 feet also
would be sufficient to prevent overtopping of the dam during the PMF. A new
facility to divert water will be constructed upstream of the dam to replace the
existing surface water diversion at San Clemente. The electrical system at the
dam would be upgraded to support a conveyor sediment transport system.

Both the Carmel River and San Clemente Creek would be diverted around the
reservoir and dam site and the reservoir would be dewatered each year during
construction. The plunge pool downstream of the dam would be completely
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drained prior to dam notching to allow access for construction workers and
machinery for notching operations and new fish ladder construction.

Sediment in the reservoir would be removed down to the level of the notch. The
historic Carmel River channel exposed by sediment excavation in the reservoir’s
inundation zone would be restored as needed. Approximately 1.5 million cubic
yards (930 acre-feet) of accumulated sediment would be removed over two
seasons by excavation with heavy equipment. Sediment would be transported
from the reservoir via a conveyor belt system to a disposal area east of San
Clemente Reservoir.

The existing fish ladder would be redesigned and rebuilt to accommodate the
lowered dam elevation and to comply with existing criteria for fish passage
promulgated by NOAA and CDFG. A high-level outlet equipped with a sluice gate
would be installed to enable controlled and limited sediment releases to maintain
both upstream passage to the fish ladder exit.

A new access road following the Tularcitos route would be constructed to bypass
the Sleepy Hollow community by connecting Carmel Valley Road to the Carmel
Valley Filter Plant. In addition, the OCRB and the access road from the filter plant
to the dam would be improved.  The existing access road along the east side of
the Carmel River, between OCRD and the base of San Clemente would be
rebuilt. In addition, an existing 4WD road would be improved to connect
Cachagua Road with the sediment disposal site. This route would be used only
to move construction equipment and materials necessary to construct the road,
prepare the sediment disposal site, and connect the sediment disposal site to the
dam by conveyor belt and maintain the conveyor belt. All sediment transport
would occur via conveyor belt from the dam to the disposal site. No sediment
would be hauled by truck over any roads.

The dam notching project would take an estimated six years to complete,
depending on the effects of annual precipitation upon the construction schedule.

ALTERNATIVE 2: DAM REMOVAL

This alternative would eliminate safety concerns through the removal of the dam.
The dam would be demolished and removed from the site.  The fish ladder may
be left in place. A new facility to divert water will be constructed in the vicinity of
the dam to replace the existing surface water diversion at San Clemente. The
electrical system at the dam would be upgraded to support a conveyor sediment
transport system.

Both the Carmel River and San Clemente Creek would be diverted around the
reservoir and dam site and the reservoir would be dewatered each year during
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construction. The plunge pool downstream of the dam would be completely
drained prior to dam notching to allow access for demolition.

Approximately 2.5 million cubic yards (1,555 acre-feet) of accumulated sediment
would be removed over three seasons by excavation with heavy equipment.
Sediment would be transported from the reservoir via a conveyor belt system to a
disposal area east of San Clemente Reservoir. The historic Carmel River
channel exposed by sediment excavation in the reservoir’s inundation zone
would be restored as needed.

The existing dam and fish ladder would be demolished and removed from the
site. Impacts to the river channel through the historic inundation zone would be
mitigated.  If the dam and sediment were removed in stages, a trap and truck
facility would be built and operated at the OCRD for at least three years. The
dam removal project would take an estimated seven years to complete,
depending on the effects of annual precipitation upon the construction schedule.

Existing access roads with minor improvements would be used to reach the base
of the dam. The OCRB and the access road from the filter plant to the dam would
be improved.  The existing access road along the east side of the Carmel River,
between OCRD and the base of San Clemente would be rebuilt. In addition, an
existing 4WD road would be improved to connect Cachagua Road with the
sediment disposal site. This route would be used only to move construction
equipment and materials necessary to construct the road, prepare the sediment
disposal site, and connect the sediment disposal site to the dam by conveyor
belt. All sediment transport would occur via conveyor belt from the dam to the
disposal site. No sediment would be hauled by truck over any roads.

ALTERNATIVE 3: CARMEL RIVER REROUTE AND DAM REMOVAL

This alternative would eliminate safety concerns through the removal of the dam.
The dam and fish ladder would be demolished and removed from the site. A new
facility to divert water will be constructed in the vicinity of the dam to replace the
existing surface water diversion at San Clemente.

Approximately 380,000 cubic yards (235 acre-feet) of accumulated sediment
behind the dam on the San Clemente Creek arm of the reservoir would be
relocated to the Carmel River arm by excavation with heavy earthmoving
equipment. A portion of the Carmel River would be permanently bypassed by
cutting a 450-foot-long channel between the Carmel River and San Clemente
Creek, approximately 2500 feet upstream of the dam. The bypassed portion of
the Carmel River would be used as a sediment disposal site for the accumulated
sediment. The spoils from channel construction (235,000 cubic yards or 145
acre-feet) would be used for construction of a diversion dike at the upstream end
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of the bypassed reservoir arm. The sediments at the downstream end of the
bypassed reservoir arm would be stabilized and protected from erosion.

Both the Carmel River and San Clemente Creek would be diverted around the
reservoir and dam site and the reservoir would be dewatered each year during
construction. The plunge pool downstream of the dam would be completely
drained prior to dam notching to allow access for demolition.  The San Clemente
Creek channel would be reconstructed through its historic inundation zone from
the exit of the diversion channel to the dam site. Impacts to the river channel
through the historic inundation zone would be mitigated.  If the dam and
sediment were removed in stages, a trap and truck facility would be built and
operated at the OCRD for at least three years. A notch would be cut into OCRD,
which is about 1800-feet downstream of San Clemente Dam, in order to provide
adequate fish passage.

Existing access roads with minor improvements would be used to reach the base
of the dam. The OCRB and the access road from the filter plant to the dam would
be improved.  The existing access road along the east side of the Carmel River,
between OCRD and the base of San Clemente would be rebuilt. In addition, an
existing 4WD road would be improved to connect Cachagua Road with the
reservoir.

This Project is expected to take four to five years to complete, including
environmental review, permitting, design, infrastructure improvements, sediment
removal, bypass channel excavation, diversion dike construction, dam
demolition, and creek channel reconstruction. The effects of annual precipitation
on river flow conditions could affect the schedule in the spring.

ALTERNATIVE 4: NO ACTION

Under this alternative, the reinforcement of the dam would not occur and the dam
would remain as it is. However, the fish ladder at the San Clemente Dam would
be removed and replaced with a vertical-slot ladder. The Old Carmel River Dam
(OCRD) would be notched about 9' deep and 19' wide to improve low flow
passage.  The rate and timing of flow releases into the Carmel River would
continue to be negotiated annually with the appropriate agencies, as long as the
reservoir remained operable. Retrofit construction impacts would not occur. The
reservoir would fill up with sediment, which would eventually flow downstream
naturally.

1.3. PROJECT PURPOSE, NEED AND OBJECTIVES

The need for the San Clemente Dam Seismic Safety Project is to increase dam
safety to meet current standards for withstanding a MCE and passing the PMF at
the dam. The purpose and objectives for the project are to:
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• Meet current standards for withstanding a MCE and PMF at the San
Clemente Dam.

• Provide fish passage at the dam.
• Maintain a point of diversion to support existing water supply facilities, water

rights and services.
• Minimize financial impacts to CAW rate players.

1.4. CULTURAL RESOURCES EVALUATION

In compliance with Section 106 of the National Historic Preservation Act (NHPA),
this report provides an overview of cultural resources located within the San
Clement Dam Seismic Safety Project Area of Potential Effect (APE).  The report
provides a summary of archaeological and historical (buildings and structures)
resources that are listed in or eligible for the National Register of Historic Places
(NRHP).  In compliance with the California Environmental Quality Act (CEQA) the
report also identified archaeological and historical resources that are eligible for
the California Register of Historic Resources (CRHR).  In addition to the
introduction (Section 1.0) the report includes sections on Cultural Resources
Regulations (Section 2.0), project Methodology (Section 3.0), a description of the
Affected Environment (4.0), Inventory Results (5.0), an assessment of Project
Effects (Section 6.0) and Mitigation Measures (Section 7.0).  Copies of agency
correspondence and archaeological and historical resources inventory forms are
included in the appendices.
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2. CULTURAL RESOURCES REGULATIONS

The following discussion briefly describes the federal and state environmental
laws and regulations that govern the historic preservation review process for this
Project.

2.1. FEDERAL LAWS AND REGULATIONS

Under the National Environmental Policy Act (NEPA), federal agencies must take
into account impacts to historic resources or those resources that are eligible for
the NRHP before a project is approved under NEPA.  Furthermore, Section 106
of the NHPA of 1966, as amended, requires that any federal or federally-assisted
project or any project requiring federal licensing or permitting consider the effect
of the action on historic properties listed in or eligible for the NRHP.  36 CFR Part
800 allows for NEPA/Section 106 consideration. The U.S. Army Corps of
Engineers (USACE) is the Federal Lead Agency under NEPA. The USACE has
delegated authority for this project to California-American Water (Appendix 1).

The NRHP, created under the NHPA, is the federal list of historic, archaeological,
and cultural resources worthy of preservation.  Resources listed in the NHRP
include districts, sites, buildings, structures, and objects that are significant in
American history, prehistory, architecture, archaeology, engineering, and culture.
The NRHP is maintained and expanded by the National Park Service on behalf
of the Secretary of the Interior. The Office of Historic Preservation in
Sacramento, California administers the local NRHP program under the direction
of the State Historic Preservation Officer (SHPO).  To guide the selection of
properties included in the NRHP, the National Park Service has developed the
NRHP Criteria for Evaluation. The criteria are standards by which every property
that is nominated to the NRHP is judged. The quality of significance in American
history, architecture, archaeology, and culture is possible in districts, sites,
buildings, structures, and objects that possess integrity of location, design,
setting, material, workmanship, feeling, and association, and meet one of the
following criteria:

Criterion A: Are associated with events that have made a significant contribution
to the broad patterns of our history; or

Criterion B: Are associated with the lives of persons significant in our past; or

Criterion C: Embody the distinctive characteristics of a type, period, or method
of construction or that represent the work of a master, or that possess high
artistic values, or that represent a significant and distinguishable entity whose
components make lack individual distinction; or

Criterion D: Has yielded, or may be likely to yield, information important in
prehistory or history (36 CFR Part 60).
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Archaeological sites are primarily assessed under Criterion D.  Buildings less
than 50 years old do not meet the NRHP criteria unless they are of exceptional
importance, as described in the National Park Service Bulletin No. 22, “How to
Evaluate and Nominate Potential National Register Properties That Have
Achieved Significance Within the Last 50 Years.”

2.2. STATE LAWS AND REGULATIONS

Regulatory compliance in relation to cultural resources is governed by the CEQA.
CEQA guidelines define a significant cultural resource as “a resource listed in or
eligible for listing on the California Register of Historical Resources (CRHR)”
(Public Resources Code section 5024.1). Measures must be considered to
reduce or control impacts to identified historic properties affected by a Proposed
Project. The California Department of Water Resources (DWR) is the California
Lead Agency under CEQA.

The lead agency can determine that a resource is potentially eligible for listing in
the CRHR for the purposes of determining whether a significant impact will occur.
Even if the resource is not listed in, or has not been determined eligible for listing
in, the CRHR and is not included in a local register of historical resources does
not preclude an agency from determining whether a resource may be a historical
resource for the purposes of CEQA. A historical resource may be eligible for
inclusion in the CRHR if it:

1. Is associated with events that have made a significant contribution
to the broad patterns of California’s history and cultural heritage;

2. Is associated with the lives of persons important in our past;
3. Embodies the distinctive characteristics of a type, period, region, or

method of construction, represents the work of an important
creative individual, or possesses high artistic values; or

4. Has yielded, or may be likely to yield, information important to
prehistory or history.
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3. METHODOLOGY

3.1. DETERMINATION OF THE AREA OF POTENTIAL EFFECT

This study evaluates the NRHP and CRHP eligibility of resources that are at least
45 years of age and are located within the APE or the “geographic area within
which (the) undertaking may cause changes in the character of or use of historic
properties” (36CFR 8002(c)).  The proposed APE accommodates short and long-
term effects to historic resources as well as all potential ground-disturbing
impacts to any archaeological resources (Appendix 1).

Implementation of the various alternatives would involve the land areas
designated on Figure 3-1 San Clemente Dam Seismic Safety Project Area of
Potential Effect. Several existing roads would be used, including Cachagua Road
(green) and San Clemente Drive (yellow), while currently unimproved roads
would be upgraded (Tularcitos access road marked in red, “jeep trail” marked in
green).  In addition, the conveyor route (green), and a number of existing or
proposed facility locations, the sediment disposal site (marked as “Site 4R”), and
several locations around the San Clemente Reservoir all need to be surveyed for
potential historic properties.  The existing dams and associated historic facilities
have been evaluated for potential NRHP eligibility.  The Project APE includes
short or long-term effects to historic resources as well as all potential ground-
disturbing impacts to any archaeological resources.

CACHUGUA/SITE 4R

The historic resource inventory included an area 100 feet in both directions from
the edges of Cachagua Road, the jeep trail, and the conveyor route to the extent
feasible depending on topography.  In addition, the Site 4R was surveyed for 100
feet beyond the proposed boundaries.

The APE for archaeological inventory was limited to 100 feet from the centerline
of the jeep trail and the conveyor route.  Due to the steep topography and dense
brush only the accessible portions of the conveyor route were surveyed. The
boundaries of Site 4R constituted the archaeological APE in this area.

SLEEPY HOLLOW

The historic resource inventory included an area 100 feet in both directions from
the edges of San Clemente Drive, including the loop and dam access roads to
the extent feasible depending on topography.  In addition, the San Clemente
Dam and associated facilities, the old Carmel River Dam, and a water pipeline
that parallels San Clement Drive all are included within the APE.  At least one
cabin was known to occur along the shoreline of the reservoir that could be
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FIGURE 3-1: AREA OF POJECT EFFECT
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impacted by sediment removal activities under several alternatives.  The
shoreline of the original reservoir was surveyed.

The archaeological survey addressed three areas of the reservoir shoreline that
could be impacted by any of the alternatives, these include: the point where the
conveyor route meets the shoreline, the access points for excavation equipment
to be used for sediment removal, and the “saddle” between San Clemente Creek
and the Carmel River that will be bisected to reroute the creek’s water under one
alternative.  The balance of the upper reservoir was silted in to the extent that the
original shoreline of the reservoir is now some distance from the reservoir waters,
across vegetated dry land.  The archaeological survey in these areas focused on
lower slope landforms with the potential to contain archaeological materials.  In
addition, the APE included 50 feet in both directions from the edges of San
Clemente Drive to the extent feasible depending on topography to account for
potential impacts to resources from the proposed upgrading of this road.

TULARCITOS

Most of the areas described for the Sleepy Hollow accesses would be used
under the Tularcitos option and the same APE applies.  In addition, the currently
unimproved Tularcitos access road (shown in red) would be rebuilt to access a
proposed concrete batch plant and staging area for the project. The historic
resource inventory included an area 100 feet in both directions from the edges of
this unimproved road, and in the area proposed for the batch plant and staging
area.

The archaeological resources APE included all areas within 50 feet of the
centerline of the unimproved road and 100 feet beyond the proposed boundaries
of the batch plant and staging area location.

A letter containing a description of the APE was sent to the USACE, the CAW
and the SHPO (Appendix 1).

3.2. AGENCY AND TRIBAL COORDINATION

Federal agencies are required to consult with Native American tribes concerning
the identification of cultural values, religious beliefs, and traditional practices of
Native American people that may be affected by actions on Federal lands.
These Federal mandates include the National Historic Preservation Act of 1966,
as amended; Native American Graves Protection and Repatriation Act of 1990,
as amended; American Indian Religious Freedom Act of 1978; and E0 13007 -
Indian Sacred Sites.
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Native American consultation includes the identification of places (i.e., physical
locations) of traditional cultural importance to Native American tribes.  Places that
may be of traditional cultural importance to Native American people include, but
are not limited to, locations associated with the traditional beliefs concerning
tribal origins, cultural history, or the nature of the world; locations where religious
practitioners go, either in the past or the present, to perform ceremonial activities
based on traditional cultural rules or practice; ancestral habitation sites; trails;
burial sites; and places from which plants, animals, minerals, and waters
possessing healing powers or used for other subsistence purposes may be
taken.

On July 11, 2005, ENTRIX sent an initial letter informing the Ohlone/Costanoan
Esselen Nation and the Esselen Tribe of the proposed undertaking and to solicit
their concerns/comments regarding possible historical and/or traditional ties to
the area or the presence of religious or spiritual sites (Appendix 1).  In
compliance with the above-mentioned legislation and Section 106 of the NHPA,
an initial consultation meeting was held on July 15, 2005 between the Applicant,
USACE, ENTRIX and representatives of the two interested Native American
groups once used for ranching and recreational purposes.  Representatives
included Rudy Rosales of the Ohlone/Costanoan Esselen Nation and Fred
Nason of the Esselen Tribe. The SHPO staff was unable to attend the meeting.

Both Native American groups discussed the potential for impacts to
archaeological resources through Project related construction activities including
the proposed sediment disposal Site 4R and nearby Murphy’s Flat area (near
Site HR-8). Mr. Rosales expressed concerns regarding impact to subsurface
resources throughout the Project APE posed by excavation for roadways and
other project components.

A field visit within the APE by ENTRIX staff and tribal representatives from the
Ohlone/Costanoan Esselen Nation was conducted on July 20, 2005. Both groups
reiterated their concern with the possible sensitivity of the sediment disposal
area.  In addition, concerns were raised over the presence of site CA-MNT-33A
and B, and possible project impacts to the site.  The Section 106 process was
initiated with the California Office of Historic Preservation (OHP) on July 11,
2005.  During the meeting on July 15, 2005 the USACE delegated their Section
106 authority to the CAW and ENTRIX.  A letter was sent to the SHPO
formalizing the delegation of authority (Appendix 1).

3.3. BACKGROUND RESEARCH

ENTRIX historians and architectural historians conducted background research
or obtained information about the historical use of the Carmel River Valley and
the development of the Monterey Water District – San Clemente Dam and
associated facilities at the following repositories.
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• CAW Office Historical Files, Monterey, CA
• Stanford University Library Special Collections, Palo Alto, CA
• California History Room, Monterey Public Library, Monterey, CA

ENTRIX also obtained copies of historical maps and previously prepared historic
property inventory forms for resources within the Project APE from the California
Historical Resources Information System (CHRIS).  During the fieldwork for the
project Architectural Historians obtained information about the historical use of
buildings and structures from long-time resident and CAW Engineer Don
Lingenfleter.  CAW Consulting Engineer David Norris also provided the
Architectural Historians with information regarding specific resources.

Prior to initiation of the archaeological and historical resources survey, a record
and information search was conducted by the staff at the Northwest Information
Center (NWIC) of the CHRIS.  The search consisted of a review of:

• NWIC databases of archaeological sites and studies within a ¼ mile of the
Project area;

• NRHP, Directory of Determinations of Eligibility, California (USDA NPS 1988);
• California Register of Historic Resources (CRHR) (State of California 2002);
• California Historical Landmarks (State of California 1996);
• California Points of Historical Interest (State of California 1992);
• Historic Property Date File for Monterey County (State of California 2002);

and,
• California Inventory of Historical Resources (State of California 1976).

3.4. FIELD EVALUATIONS

ARCHAEOLOGICAL RESOURCE INVENTORY

Between June 27 and July 23, 2005, ENTRIX archaeologists conducted a
pedestrian survey of the Project APE.  The field inventory consisted of a
pedestrian survey using generally parallel meandering transects no more than 10
meters wide.  Due to the heavy brush, poison oak, and steep terrain encountered
at certain points of the alignment, approximately eight percent of the entire
alignment was not surveyed.  The omitted areas are characterized by greater
than ten percent slopes, (sometimes as high as 75 percent) and heavy brush.
Therefore, the likelihood of encountering intact cultural material in these areas
was determined to be extremely low.

The survey was accomplished by walking parallel transects of 30 to 60 feet (10 to
20 m).  Ground visibility was good with some obstruction from low-lying grasses
and shrubs.  All visible ground within the APE was inspected for cultural remains
as well as any cut banks, bedrock outcrops, boulders, or exposed sediments.
Archaeologists surveyed the areas designated as the Archaeological and
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Historical APE on Figure 3-1. ENTRIX prepared an updated form for one of the
previously inventoried sites located close to the San Clemente access road
(Appendix 2).   Other previously recorded sites were located in more remote
locations and had a low potential of having been modified since their initial
recording.  For each of these resources, previously prepared inventory forms
from past cultural resource studies in the area have been included in the
Appendix 2.  During the field inventory, archaeologists visited two previously
inventoried historical resources (CA-MNT-811H and CA-MNT-812H) located at
the south end of the reservoir along the Carmel River.  The historic resources
were photographed and notes on the present condition of the resources were
recorded.

HISTORICAL RESOURCE INVENTORY

In June 2005 ENTRIX Architectural Historians conducted a reconnaissance level
historic resources inventory of the Project APE resources potentially eligible for
the NRHP or the CRHR. Per the California OHP threshold for historic resources,
buildings and structures that were at least 45 years of age were recorded.
ENTRIX identified resources that shared a thematic association with the
development of the Monterey Division waterworks and retained integrity.  An
inventory form was prepared for the San Clemente Dam Historic District, which
identifies seven historical resources including the old Carmel River and San
Clemente dams, two dam keeper cottages, a historical filtration plant, and two
chemical treatment buildings.  One additional resource, a stone cabin previously
recorded as site CA-MNT-812, was also inventoried.  This resource is located
outside the boundary of the historic district. A primary record form was prepared
for the stone cabin.  Architectural Historians recorded physical features of each
resource on inventory forms, mapped its location using GPS, and photographed
the resource with black and white film and a digital camera.
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4. AFFECTED ENVIRONMENT

4.1. ARCHAEOLOGY

Included below is a summary of several recent overviews of the prehistoric
context for the project region.  Pertinent information is drawn from works by
Eidsness and Jackson (1999), Eidsness and McCarthy (2000), McCarthy (1998),
and Breschini et al 1993).  This synopsis also incorporates ethnographic
information provided by representatives of the Esselen Nation and Nason Family.

Human occupation of the Carmel Valley and surrounding territory can be traced
back at least 4,300 years and longer for the coastal region (Breschini and
Haversat 1993:40).   At least five sites within the region have been radiocarbon
dated to over 3,100 BP.  Esselen Occupation of the upper Carmel River, near the
Los Padres Dam, can be traced to between 150 to 500 years BP, based on
radiocarbon samples obtained from CA-MNT-1601 (Breschini and Haversat
1995).  Considering data gathered from surrounding regions, particularly the San
Francisco Bay area, there is little doubt that early occupation of the Monterey
region will eventually reach similar thresholds (e.g. 9,000 BP).

Following the Central California Taxonomic Framework (CCTS) as refined by
Fredrickson (1973), the radiocarbon dates reported for the APE suggest
“occupation. . . during each of the Early, Middle, and Late periods” (Breschini and
Haversat 1993:40).  Establishment of a regional chronology for the Monterey
area was accomplished through review of archaeological investigations by the
Monterey County Archaeological Society and subsequent work by professional
archaeologists.  Breschini and Haversat (1980) have proposed the terms Sur
Pattern and Monterey Pattern to refer to the distinct cultural adaptations found in
the archeological record.

The Sur Pattern or adaptation, believed to be present by 5000 BP, is
characterized by Binford’s forager economy (Binford 1980).  The forager
economy is based on seasonal rounds and lack of specialization, which is
evident in coastal middens in the vicinity in which a wide variety of activities
appear to have taken place.  Breschini and Haversat point to CA-MNT-33A within
the Project APE, as an example of the early Sur Pattern culture (Breschini and
Haversat 1980:14).  McCarthy states “Sur Pattern coastal sites are characterized
by a sparse amount of shellfish dietary remains.  The Sur Pattern hypothetically
represents the initial occupation by at least 4,600 years ago of the greater central
coast region of the ancestral Esselen” (McCarthy 2000:15).  The Sur Pattern
ends with the introduction of the collector adaptation of the Monterey Pattern.

The collector based society consists of at least one residential base site, with
satellite sites used by work groups that undertake mass procurement and
processing activities at strategic locations where the targeted resources are
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available. This collector pattern is contrasted analytically with the forager pattern,
in which the group moves as a unit across the landscape in order to be
strategically located close to economic resources, while they last.

The Monterey Pattern, as described by Breschini and Haversat, represents the
incursion of the Costanoan people into the Monterey Bay region sometime
around 1,500 BP. The Costanoan followed a hunter-gatherer subsistence pattern
with partial dependence on the natural acorn crop, and utilized only the native
flora and fauna. The abundance and high quality of natural resources allowed
them to settle in semi-sedentary villages. Hunting and fishing as well as
gathering of terrestrial plant materials, especially grass and brush seeds, acorn,
tubers, forbs and corms, marine vegetation, and shellfish and insects, provided
the Costanoans with an abundance of resources for food, ornamentation, tools,
and economic exchange. McCarthy hypothesized that the Monterey Pattern
“represents the incursion and spread of the Ohlone (Costanoan) peoples into the
San Francisco Bay and Monterey Bay regions, causing absorption and
displacement of the in-place populations (Esselen?) [sic] southward onto less
hospitable lands such as those which came to characterize the Esselen territory
at the time of historic contact” (McCarthy 2000:15).  Monterey Pattern culture is
characterized by “specialization of economic modes, probably along the lines of
collectors” (Breschini and Haversat 1980:14; Binford 1980).  The correlation
between the Sur Pattern and the Esselen and the Monterey Pattern and the
Costanoan are bolstered by “the apparently unbroken cultural progression from
early Monterey Pattern components to ethnographic Costanoan settlements near
Monterey Bay, the archaeological continuity from Sur Pattern expressions to
Esselen culture in areas farther south, and the evident replacement of the Sur
Pattern by the Monterey Pattern throughout Costanoan territory “(Moratto
1984:247).

Monterey Pattern archaeological sites display a greater reliance on fishing and
shellfish, as well as stored foods such as acorns and dried seafood.  Monterey
Pattern coastal sites are rich shell middens while earlier Sur Pattern coastal sites
contain far less shell and fish remains, suggesting a less specialized
procurement strategy.  Breschini and Haversat describe Monterey Pattern village
sites as those located slightly inland, containing diverse activity remains but
showing specialized resource exploitation (Breschini and Haversat 1980:14-15).
No Monterey Pattern sites have been confirmed within the Project APE.

A chronological framework for the Big Sur coast based on artifact assemblages
has been developed by Terry Jones, which can possibly be expanded to the
Carmel Valley region.  Dr. Jones defines each of his temporal phases by artifacts
typologies extended from an early 6400 BP Interpretive Phase, to the contact
period Santos Phase 350-200 BP.  Jones points to the following attributes to
explain his chronology: (1) throughout much of the 6,400 year sequence, artifact
change is largely additive in nature; (2) remarkable continuity is evident between
phases, particularly between 3500 B.C. and A.D. 1200; and (3) the sequence
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demonstrates cultural uniformity across the central coast region between 3500
B.C. and A.D. 1200 (Jones 1994).  Following are the phases as defined by
Jones.

• Interpretive Phase (4400-3500 B.C.)
• Redwood Phase (3500-600 B.C.)
• Willow Creek Phase (600 B.C.-A.D. 1000)
• Highland Phase (A.D. 1000-1250)
• Dolan Phase (A.D. 1250-1650) and Arbuez Phase (A.D. 1250-1650)
• Santos Phase (A.D. 1650-1800)

Jones’ phases are based on distinguishing assemblage characteristics including
initial appearances of projectile point types, shell bead variants, and groundstone
technologies in the archaeological record.

4.2. ETHNOGRAPHY

The following background information is derived from previous ethnographic
studies written by McCarthy (1998) and Breschini and Haversat (1993).  This
section is intended to serve as a brief overview of the inhabitants of the project
region and is not a complete ethnographic survey of the Esselen people and their
ancestors.  For a detailed analysis of the region, see the above mentioned
reports and further works by Breschini and Haversat (1994:2004) and Milliken
1990.

The study area falls within the traditional territories of the Esselen speaking
people and the Rumsen Costanoan.  In fact, current research into traditional
territories, based on linguistic and material evidence suggests that the boundary
between the two groups lies directly across the San Clemente Reservoir
(Breschini and Haversat 2004).  At the time of European contact, the Esselen
occupied the upper Carmel Valley into the Santa Lucia Mountains.  The lower
Carmel Valley was generally Rumsen Costanoan territory from the San Clemente
Dam along the Carmel River to the Pacific Ocean.

Identification of Esselen and Rumsen territory, village sites, and political units is
“based almost entirely on analysis of the mission records which include a variety
of locational data such as names of home villages, dialects spoken, and districts”
(McCarthy 1998).  The earliest reference to Esselen in mission records is from
the Mission San Carlos.  This baptism reportedly occurred in the village of
Xasauan, which Milliken (1990:33) believes is the basis for the name “Cachagua”
which is used today to designate the area between Prince’s Camp and
Cachagua Creek.

The term “Esselen” is used to refer to the political and linguistic group of
inhabitants for the Carmel Valley region, north of the Rumsen territory.
References to the term “Excelen” refer to one of the five named districts within
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Esselen territory.  Milliken (1990) provides an in depth description of each of the
five districts.  Based on maps provided by Milliken and Breschini (2004), the
project falls partially within the Excelen district.

The Excelen district refers to the district in and around Cachagua and Tularcitos
within the APE.  Milliken describes five distinct districts within the Esselen range,
each occupying a specific territory with “generally recognized boundaries”
(Breschini 1993:28).  It is likely that some collaboration took place between the
districts, including trade, marriages, and ceremonial activities.  However, the
districts, comprised a series of villages occupied seasonally, were probably
segregated politically.  McCarthy states “that these geo-political sectors were
named, however, implies acknowledgement by both the constituents themselves
and their neighbors of a persisting identity and socio-political ramifications”
(McCarthy 1998:17).

Population estimates for the Esselen range from 1000 to 1500 people, major
villages might have 100-150 residents (McCarthy 1998:20).  Early records
estimate population totals of at least 1,300 individuals within a 624 square mile
territory (Cook 1974:11).  Subsequent investigation by Milliken (1990) and
Breschini and Haversat (2004:64) suggests an area of 775 square miles and an
estimated population of 1,285.  While the population estimate remains the same,
the density is reduced from 2.1 to 1.5 or 1.6 persons per square mile (Breschini
and Haversat 2004:67).

Linguistically, the Esselen language was initially classified within the widespread
Hokan language family (Kroeber 1925:544).  Costanoan is classified as a
Penutian language; thus confirming Rumsen ties to the San Francisco Bay area.
It is a widely held belief that the Penutian speakers expanded into the Esselen
territory during the period between 4,000 and 2000 years BP, displacing the
Esselen from the coast and lower Carmel Valley (Breschini 1993; Moratto 1984
Shaul 1998:130).  Based on linguistic patterns, researchers have concluded that
Hokan speakers may have inhabited the Monterey region northward as far as the
San Francisco Bay (Taylor 1961; Gerow 1968; Breschini 1976, 1980, 1981,
1983, Moratto 1984).  Although the estimated date of this intrusion by Penutian
speakers is currently undecided, the spread of the Penutian speaking
populations can be recognized in the transition from foraging to collecting
economies found in the archeological record (Breschini and Haversat 1980).

The Esselen followed a traditional hunting and gathering strategy, however the
rugged valley environment offered a unique challenge to the inhabitants.
McCarthy describes the Esselen territory as presenting “. . . a mosaic of
environments across the terrain which varies greatly in elevation and aspect,
thus offering numerous plant communities within a vicinity” (McCarthy 1998:21).
The Carmel River was a particularly important resource to the inhabitants of the
region, providing plentiful plant and animal resources.  In general the Esselen
were likely “a hunting, gathering and fishing people who exploited a wide range
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of resources procurable in their environment and additionally traded with their
neighbors for those resources not immediately available” (McCarthy 1998:20).
Typical resources were roots, berries and acorns.  Faunal resources likely
included deer, rabbit, small birds and fish, especially salmon and steelhead found
in the Carmel River.

Tools manufactured by the Esselen include bones and antler implements as well
as lithic tools.  As with many California prehistoric cultures, milling instruments
were vitally important.  Among the artifacts found at an archaeological site near
the Project APE are “a variety of cores and modified flakes, bone awls, a bone
tube, a bone gaming piece, manos and pestles, etc” (Breschini and Haversat
1995).   These are typical artifacts found in archaeological sites within the region
occupied by the Esselen and Costanoan people.

Although no complete baskets have been found, there is considerable evidence
that Esselen basket weaving was highly specialized.  McCarthy found reports of
basket fragments from CA-MNT-250, the Isabella Meadows Cave.  Further
analysis by Dawson (1973) finds a  “a unique kind of twining” believed to be first
seen in California in the Early Horizon which may represent one of the oldest
wring traditions in California (Mathewson 1990).  Baskets were used for
gathering, storing, processing, and cooking foods as well as cradles for babies.

The establishment of the Monterey Presidio and Mission in 1770 had a
disastrous effect on the local Costanoan and Esselen populations.  In 1771, Fr.
Junipero Serra relocated the Monterey mission to Carmel, and it was given the
name San Carlos de Borromeo. The Carmel mission was situated about 10
kilometers from Esselen territory, and near the Rumsen villages of Achasta and
Tecutnut.  A second mission was founded at Jolon, southeast of Esselen
territory.  Another mission, Nuestra Senora de la Soledad was founded near the
easternmost Esselen district.  It is reported that by 1774 the Esselen had begun
visiting the Mission San Carlos and the first baptism of an Esselen chief was
performed in 1775.  Milliken found that nearly all of the Esselen people had been
baptized by 1808 (Milliken 1990).  According to Breschini “. . . 900 Esselen were
baptized and brought to the missions at Carmel, Soledad and San Antonio”
(Breschini 2004).  An estimated 90% decline in the native population of the
Monterey area occurred during the Mission Era.  However, it is believed that a
number of native Esselen escaped the Carmel missions, fleeing to the safety of
their traditional territory where Spanish soldiers could not capture them (Milliken
1990:56).  These few survivors lived their lives in the rugged backcountry of the
Carmel Valley and carried on the traditional lifestyle of the Esselen people.

A portion of the APE lies within the region occupied at the time of historic contact
by Native Americans known ethnographically from their linguistic family as
Costanoan.  “Costanoans” (from the Spanish “costaños” or coast-dwellers) is a
linguistic term used to describe groups speaking related languages, occupying
the coast from the Golden Gate to Point Sur and inland to about the crest of the
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Diablo Range.  Modern descendents of the Costanoan now prefer to be identified
as Ohlone.  Linguistic evidence suggests that the ancestors of the Ohlone arrived
in the San Francisco Bay area approximately 500 A.D., having moved south and
west from the Sacramento-San Joaquin Delta region.  Although linguistically
linked as a “family,” the eight Ohlone languages actually comprised a continuum;
it is likely that only neighboring groups could understand each other, the others
being too widely separated to share common vocabularies.

The basic unit of Ohlone society was the “tribelet,” a small independent group of
usually related families occupying a specific territory and speaking the same
language or dialect.  Tribelets consisted of one or more permanent villages and
several smaller temporary encampments located within a territorial boundary
defined by physiographic features.  Evidence demonstrates that neighboring
tribelets strictly adhered to these boundaries.  Inter-tribelet relationships were
socially and economically necessary to supply marriage partners and goods and
services not available locally.  Trade and marriage patterns were usually, but not
always, dictated by proximity; traditional territorial enemies were generally also
defined by proximity (Levy 1978).  The Ohlone territory was occupied by nearly
50 tribelets arranged in this central village pattern.  The Rumsen, totaling about
800 in 1770, occupied the lower Carmel, Sur, and lower Salinas rivers.

Ohlone populations relied on local natural resources for nearly all subsistence
needs.  Littoral (shoreline) and riparian environments, such as those in the San
Lorenzo Valley, were the most biologically productive ecosystems familiar to the
Ohlone.  These areas were therefore some of the most highly valued and the
most intensively utilized and occupied in the San Francisco Bay region.  As
throughout Central California, acorns were the dietary staple of the Ohlones, but
a large number of floral and faunal resources were utilized as well.  The Ohlone
ensured continued survival by managing their environment via direct
manipulation.  By burning grass and brush lands annually, they were able to
keep fire danger low while improving foraging areas for deer and rabbits and
keeping the land open and free from predators.  But, most importantly, burning
resulted in the improved productivity of seed-bearing annuals, which were vital to
the Ohlone diet (Levy 1978).  Tools present in the archaeological record
associated with the Ohlones for use in subsistence activities include mortars,
pestles, anchors, net sinkers, and various lithic tools.

Based on research conducted over the past 40 years, several conclusions can
be drawn about pre-contact land use patterns within the project region.  As stated
earlier, the Ohlone relied upon local resources for subsistence.  This foraging
strategy was employed to take advantage of the variety of ecological zones
available to them.  Inhabitants were able to collect resources from marine
terraces, riparian, grassland, and forest zones.  Central villages were used as a
base for seasonal movements synchronized with resource availability. Habitation
sites are locations used for long-term or temporary occupation.  Task sites are
those used for performing specific tasks, such as milling stations or lithic scatters.
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The arrival of the Spanish in 1775 had a disastrous effect on the lives of the
Ohlone and other Native American inhabitants of California.  The Spanish
exploration and missionizing led to a rapid and major reduction in native
California populations.  Diseases, declining birth rates, and the effects of the
mission system served largely to eradicate aboriginal life-ways.  Brought to the
missions, local Native American groups were transformed from hunters and
gatherers into agricultural laborers (Levy 1978; Garaventa 1983; Shoup and
Milliken with Brown 1994). With abandonment of the mission system and the
Mexican takeover in the 1820-40s, numerous ranchos were established.
Generally, the Native Californians who remained were then forced, by necessity,
to work on the ranchos.

4.3. HISTORY

The settlement of the upper Carmel Valley and the Monterey Peninsula is
inextricably entwined through the history of the area’s water supply and
distribution.  The Carmel River supplied water to the four main towns of the
Peninsula: Monterey, Pacific Grove, Pebble Beach and Carmel, as well as to the
upper Carmel Valley.  Historically, this arrangement produced income for tourism
development by the Pacific Improvement Company (PIC), a branch of the
Southern Pacific Railroad that were the owners and developers of the water
system.  In 1882, the PIC began diverting water from the Carmel Valley to the
Monterey Peninsula using the old Carmel River Dam.  By 1919, water usage on
the Monterey Peninsula required the construction of the much larger San
Clemente Dam, which created a reservoir of the same name.  The San Clemente
Dam and associated buildings and structures are part of the Monterey Division
waterworks, which also includes nearby Los Padres Dam (constructed in 1949).
The following historical overview summarizes the historical use of the Project
APE, describing the early settlement and development of the Monterey Division
waterworks.

SETTLEMENT OF THE CARMEL VALLEY

Spanish and Mexican era

Non-native settlement of the area began along the coast when the Spanish
explorer Sebastian Viscaino arrived in 1602 where the Rumsen people had lived
for thousands of years.  The Spanish returned to the area in 1770 to build 14
missions and the Monterey Presidio.  By 1777 Monterey was the official capital of
Alta California and, in the next decade, became a shipping point for otter pelts for
Spain’s fur trade with China (Jones and Stokes 1998: 5).  As the Spanish
settlement flourished the native population diminished, in part due to their lack of
immunity to diseases brought by the foreigners (Jones and Stokes 1998:5).
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During the early period of Spanish rule, the Spanish crown retained title to most
lands in the Monterey Peninsula and the hills of the upper valley beyond but
would grant settlement and grazing rights for ranches (called rancheros).  The
Spanish governor of California gave large tracts of land (in the thousands of
acres) to soldiers and veterans (Jones and Stokes, 1998: 6).  In 1822 when
Mexico declared its independence from Spain and took over governance of the
land, private ownership of rancheros was allowed.  The governors thus could
grant lands for those planning to settle and cultivate the land.  These lands were
submarginal and used mostly for raising cattle for tallow and hides. Rancho Los
Tularcitos in 1836 was the largest local land grant at over 26,000 acres.  It is
located just north of the Project APE.  Another large ranchero, Rancho Los
Laureles, is located northwest of the APE (Eidsness and McCarthy 2000: 22).

Early Homesteading 1850-1880

California entered the Union as a free state in 1850 just as gold was discovered
near Sacramento.  The initial homesteading of the upper Carmel Valley began at
this time.  The decade from 1848-1859 was prosperous for rancheros as they
supplied beef at a premium to the hungry miners flocking to the Gold Rush.  This
was followed by a severe drought in the early 1860s when many rancheros
withstood huge losses.  Those with title, such as Los Tularcitos, subdivided their
lands to pay for losses (Ryan and Breschini 2005).  More settlers moved in. The
passage of the 1862 Homestead Act allowed citizens to settle on up to 160 acres
of surveyed but unclaimed public land and receive title to it after making
improvements and residing there for five years.  For these lands, this was not
enough acreage to make grazing cattle feasible.  Some homesteads in the upper
valley were able to secure additional lots designated as temporary or special use
(Eidsness and McCarthy 2000: 37). Additionally, to make ends meet many
settlers worked as ranch hands for other ranchers and prospected in nearby hills
(Eidsness and McCarthy 2000: 38).

Dairies were introduced into the valley in the 1860s.  Most were for personal use
but the industry expanded with access to irrigation and with the settlement of
Swiss and Portuguese immigrants.  In 1874, the Los Laureles Ditch diverted
irrigation water from the Carmel River in Tularcitos Rancho to Los Laureles
Rancho and then back into the river further down the valley (Eidsness and
McCarthy 2000: 43).  This increased land use opportunities and land values.
Farmers branched out into agricultural crops such as fruit trees (Jones and
Stokes 1998: 6).  The same year a (short-lived) narrow gauge railroad ran in the
next valley to the north, from Salinas to Monterey, bringing crops to the port for
overseas export.

Southern Pacific Railroads and the “Big Four”

The Central Pacific Railroad Company of California built the western portion of
the first transcontinental railroad (finished in 1869).  Central Pacific was
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organized on June 28, 1861 by a group of Sacramento merchants: Collis P.
Huntington, Leland Stanford, Mark Hopkins, and Charles Crocker.  These
entrepreneurs became known as “The Big Four” and/or “The Associates.”  After
driving the Golden Spike connecting the east and west portions of the national
rail system in 1869, Crocker and his associates went on to build and acquire
more rail lines in order to recoup their expenses from the endeavor which did not
bring them immediate profits.  In 1870, they bought out several rail lines and
merged them under the Southern Pacific name and announced their next project,
a rail line from San Francisco to Los Angeles, completed in 1874. The owners
became enormously wealthy and wielded colossal power, partially due to vast
tracts of land gained by land grants for railroad construction.  Southern Pacific
controlled freight movement and prices, built towns and resorts, and promoted
California settlement, agriculture, and recreation, such as Yosemite National
Park.  The Union Pacific Railroad acquired control of it in 1901 under the
management of E.H. Harriman.

Homesteading and Tourism 1880-1929

Homesteaders and squatters from across America, Europe and Asia continued to
arrive in the valley through the end of the 19th century and the beginning of the
20th century; their descendants still live there today (Eidsness and McCarthy
2000: 37).  The main force that characterized the period of the late 1800s and
early 1900s, however, was tourism development, mainly by the Pacific
Improvement Company (PIC), a subdivision of the Southern Pacific Railroad.
Tourism was contingent on a water system infrastructure.  The precedent of the
peninsula’s usage of water from the Carmel Valley was initiated when the PIC
bought up a continuous line of water rights to the Carmel River to supply a luxury
resort, the Del Monte Hotel, in Monterey.  The company sold water to the
peninsula towns to help finance the venture.  This happened just as the Southern
Pacific completed the rail branch line from Castroville to Monterey.  With a virtual
monopoly on the region’s water and transportation systems, PIC was in a perfect
position for developing the region. It built and acquired a number of recreational
properties and promoted the natural assets of the area as well as recreational
opportunities such as swimming, fishing, hunting, horseback riding, and golfing.

Tourism was in part the impetus for the development of roads in the area.  In the
1880s a road connecting the upper Carmel Valley with Tassajara Hot Springs (to
the southeast) and Salinas (to the northwest) was built. From 1889 to just before
World War I, the U.S. mail, provisions, and guests took the two-day, tri-weekly
Tassajara Stage trip via Rancho Los Laureles, (the current site of Carmel Valley
townsite), Rancho Carmelo, Rancho Los Tularcitos, and the Jamesburg Post
Office.  The final 20 miles ran on a rocky road blasted from the James Ranch to
the hot springs (CAW history file, The Tassajara Stage 1989).  Another famous
road built at the time was the 17 Mile Drive along the shores of Carmel Bay.  This
horse-drawn carriage route was constructed for the well-heeled guests of PIC’s
luxury Hotel Del Monte to enjoy the scenery on their way to lunch at another PIC
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property in the Del Monte Forest.  (From 1908-1917 the stop was a log cabin, but
in 1919 the burned cabin was replaced by the elaborate Del Monte Lodge, now
Pebble Beach).

The Chinese were an integral part of the economy of the valley and the Monterey
area (Eidsness and McCarthy 2000: 24).  They resided in Chew’s Ridge in an
area that came to be known as China Camp roughly halfway between
Jamesburg and Tassajara Hot Springs, about ten miles southeast of the southern
border of the APE.  Chinese laborers worked cheaply blasting the Tassajara road
and building the Old Carmel River Dam and Pacific Grove reservoir.  Chinese
fishermen are recorded along the coast as early as 1850 (Kemp 2005). On the
peninsula the Chinese had settlements at Stillwater Cover (just west of Pebble
Beach) and at Point Alones (now Cannery Row).

Fishing brought other immigrants to the peninsula as well.  Sicilians were drawn
to the sardine industry that began around 1900.  As technology improved in
netting and canning the industry took off when World War I created a market for
tinned fish.  By 1918, there were 27 plants along Cannery Row in Monterey,
which produced the third largest fish tonnage in the world (CA-AM history file,
California-American Water Company Monterey District History: n.d.).  The
canneries were among the area’s largest water users during their peak years.

As tourism continued to grow on the peninsula, golf courses at the Del Monte
Hotel (1897) and at Pebble Beach (1919), made green by waters of the Monterey
Division, were heavily advertised by the Southern Pacific.  Del Monte guests
visited 17 Miles Drive touring Pacific Grove and Pebble Beach.  Though the area
was strongly marketed to the rich, first for vacation and later for settlement, PIC
did offer some choices for less privileged such as an auto-camp (Chiang 2003: 1)
and the El Carmelo hotel in Pacific Grove.  In the valley hunting and fishing
cabins sprung up along the Carmel River.  Summerhouses of notable people
sprang up in the area around the current Los Padres Dam (approximately six
miles south of the San Clemente dam and APE).  Waterworks employees
recreated in the summer at the company dude guest ranch and hunting cottages
located at the reservoir.

Industrial Decline and Settlement  1930 -1950

Settlement after 1930 continued in the valley with ranches and subsistence
farming.  Some owners opened their properties to tourists as dude ranches or
packing operations (Eidsness and McCarthy 2000: 38).  Luxury real estate, such
as the Del Monte Hotel and the Pebble Beach Lodge, lost hundreds of thousands
of dollars during the depression in the early 1930s.  A decade later fishing
industry was showing signs of being fished out in 1945.  Within three years the
canneries had died out.  Settlement on the peninsula grew rapidly in these two
decades.
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THE MONTEREY DIVISION WATERWORKS

Pacific Improvement Company & The Del Monte Hotel

The story of the Monterey Division waterworks is linked to the PIC.  As previously
mentioned, the PIC was a subdivision of the Southern Pacific Railroad organized
by three of the Central Pacific Railroad’s “Big Four” in 1878  (Hopkins had died
eight months earlier).  The PIC managed and developed the railroad’s real estate
division.  Samuel F.B. Morse (the nephew of the inventor of the telegraph)
bought the company in 1915 and was responsible for most of the development of
Pebble Beach:

It was always my belief and understanding that the Pacific Improvement
Company had two functions.  It held the control of the stock of the railroad
until the stock was sold to [E.H.] Harriman and associates.  The other
function was the contracting company that built the railroad and it held all
sorts of properties that it had acquired, in one way or another, in the
country and outside of the country.  It had no connection with the
operations of the railroad (Morse 1966:1).

The PIC and the Southern Pacific worked together to promote California as a
destination both for settlement and tourism. Crocker wanted to build an elegant
hotel comparable to those on the East Coast.  The transcontinental line gave
them access to the snowed in visitors from the Atlantic Coast in the winter and
the San Francisco elite choosing to spend their summer season in the country
(Lagorio 1994:4).  Thus the idea of the Del Monte Hotel in Monterey was born.

PIC knew a luxury hotel would require more water than was available through the
Monterey acquifer.  The best source for water was the Carmel River, but due to
the hotel’s location, the expense involved in laying pipes from the mountains to
the sea seemed overwhelming.  They decided to dig a well instead.  The Hotel
Del Monte, advertised as the “Queen of American Watering Spas,” opened June
3, 1880 with water from a brackish well.  Efforts in the two subsequent years to
drill two additional wells did little to improve the hotel’s water supply.

The Del Monte Hotel developed an international reputation for luxury.  The two-
story Swiss Gothic structure was situated in a 126-acre forest of pine and oak.
The grounds displayed exotic, tropical plants and trees and splashed with
fountains.  It had 89 hotel suites featuring baths, 39 single room with modern
conveniences, kitchens, and fire extinguishers.  Later a series of baths and pools
were added including a bathhouse on the beach, a children’s pool, and a Roman
plunge pool.  The golf course opened in 1897 and is the oldest west of the
Mississippi.  There was a racetrack, a polo field and a clubhouse.

The Del Monte Hotel was a model in self-sufficiency.  In addition to their water
rights, Los Laureles Rancho supplied all of the hotel’s dairy products, and later
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beef (CAW history file, The Octopus in the Valley, 1989).  Later Los Laureles
itself was improved to become a guesthouse (Eidsness and McCarthy 2000: 41).

The Del Monte Hotel burned twice.  It was rebuilt in the same style (only more
luxuriously) in 1889 after the first disastrous fire. After being demolished by fire in
September of 1924, the hotel reemerged in 1926 in the Spanish Mediterranean
style, designed by architects Lewis Hobart and Clarence Tanau.

Figure 4-1: Current photo of the 1926 structure built as the Hotel Del Monte
and now used as the Naval Postgraduate School (Office of Public Affairs
NPS, n.d.).

In 1947 the hotel was purchased by the Navy and is currently used as the Naval
Postgraduate School (Public Affairs Office of the NPS n.d.).

Concerned by the need for more and better water, the PIC once again looked to
the Carmel River.  To subsidize the costs involved in piping and tunneling water
to the Del Monte Hotel, the PIC formed a company to sell water to Monterey and
Pacific Grove (the former Christian resort community purchased by the PIC).
Next, PIC struck a deal with the owners of the Los Laureles Rancho in Carmel
Valley, buying land and all water rights in 1882 (Lagorio 1994: 5). Within two
weeks of acquiring water rights the Southern Pacific engineers (used by PIC) had
selected a site for a dam in the Carmel Valley where the San Clemente Creek
emptied into the Carmel River (Lagorio 1994: 5).  Through these actions PIC had
secured adequate water for their 7000 acres of holdings in the Carmel-Monterey
area and had established the foundation of what would become known as the
Monterey Division waterworks (Jacques and Schilz 1983).
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Carmel River Dam

Chinese laborers provided at least some of the labor to build the 140-foot long
and eight-foot wide embankment dam.  A previous study of the dam noted that
three Chinese men were hired for the ditching work related to laying the water
conveyance pipes.  The stone dam was believed to be constructed by Chinese
contractors and laborers who were most likely employed by the three Chinese
men recorded in the company’s financial records (Jones and Stokes 1998:6).  An
1883 Salinas Weekly newspaper article anticipating the completion of the dam in
four weeks noted that “there are at this time about 300 men, white and
Chinamen, employed in the Grove and its immediate surroundings (Cal -Am
historical documents San Clemente dam files, Pacific Grove notes 1883).” 

The Old Carmel River Dam is a low embankment dam that is rockfill faced with
coursed rubble masonry.  It is eight feet thick at the base and four feet thick at
the crest.  Embankment dams were first used in California by gold miners in
remote areas in the 1850s.  They used explosives to create rockfill out of granite
and the fill was held in place by logs.  These dams were called rockfill, log-crib
dams.  Later rockfill dams were faced with masonry, concrete, asphalt and steel.
Few embankment dams were built after the early 1900s. (Jones and Stokes
1998: 7).  On the north end of the dam there is short fish ladder.  The gate and
gate controls are located at the south end of the dam.

Pipelines And Reservoirs

From the dam, workers laid 23 miles of cast iron pipelines from the mountains of
the Carmel Valley to the southern end of the peninsula (what is now Pebble
Beach) and then north, to the west of Monterey.   The pipe laying took longer
than expected due to difficulties sinking the pipe and fish entering the pipes
during the night.  On Oct. 14, 1883, citizens of Monterey celebrated the first
drops of water arriving from the Carmel River.  The final touches were completed
two weeks later on the dam that had 23 feet of cemented stone for the holding
wall.  The tower/flood gate stood 25 ft high.  The Pacific Grove reservoir was
completed Jan 1884 on land bought from David Jacks, a prominent peninsula
land owner (Barrows and Ingersoll 1893: 100). Located at the southeastern
corner of Pacific Grove the reservoir held 20 million gallons (Loveland 1924: 11).
A second reservoir (with 140 million-gallon capacity) was constructed in 1888 in
the Del Monte Forest.  It was originally called the Clay Pitts Reservoir but is now
known as the Forest Lake Reservoir.   The 17 Mile Drive had to be relocated as it
passed through the center of the proposed reservoir site.   Only six years after
the dam was constructed a 24-inch steel pipe was installed along side the
original pipelines to the peninsula for increased water flow.
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Monterey County Water Works

In 1905 PIC incorporated under the name of Monterey County Water Works
(MCWW), a company established to own and manage the waterworks.  It was
not financially successful (Jones and Stokes 1998: 7).  Due to the meager flow of
the Carmel River during the late summer of 1905, eight wells and a pumping
plant were constructed in the riverbed near the lower end of Los Laureles
Rancho.  The pumping plant was destroyed by flood in 1914, and this source of
supply abandoned.  The water company was again reorganized in 1907.  PIC
deeded all pipelines (except those to the Del Monte Hotel) to MCWW.  It also
reserved certain water rights for several ranchos including Los Laureles.
(Loveland 1924:11).

In 1915 investors headed by Samuel Morse bought the water works and 7000
acres of land (including the Del Monte Hotel) for 1.5 million dollars.   Morse was
responsible for major development in the valley and on the peninsula.  He
liquidated 90% of the holdings in the first five to six years of his management.
His company, Del Monte Properties (which later became the Pebble Beach
Company) constructed the Pebble Beach Links, the Del Monte Lodge, and began
the construction of the new San Clemente dam in 1919 in the Carmel Valley.
(Morse 1966: 3).

The PIC and the MCWW original agreement supplied 35% of the water piped
from the Carmel River exclusively to PIC properties and 65% to the water
company for the nearby communities.   A 1918 report to Morse by engineer
James Wilcox explains that the PIC needed more storage for their percentage
during the summer months and that a new dam would meet these needs and
those of the growing communities.

Up to the present time both companies have actually operated as one
water system, each drawing the amount of storage they required from the
combined available storage at the Clay Pitts [Lake Forest] reservoir and
the Pacific Grove reservoir.  This has been possible because until now
there has been sufficient storage for both companies and the Pacific
Improvement Company has been able to use the excess storage of the
Monterey County Water Works.... During the low-water run-off of each
year the Pacific Improvement Company has been dependent upon and
used the storage of the Monterey County Water Works (Wilcox 1918: 1).

Wilcox explained that at the current rate of consumption the Del Monte Hotel
would be dry by mid-July if it weren’t for the MCWW storage capacity.  With the
Monterey area growing and facing possible water shortages it was necessary for
the hotel to find additional water sources.  The proposed San Clemente dam
would address both of these concerns.  Under the current situation the PIC was
using 91.6% of the water storage and the MWCC only 8.4% but with the new
dam by 1950 the projected usage of stored water would be back to the original
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35/65 split (Wilcox 1918: 11).  “This water can be used profitably for irrigation at
the Los Laurelles Ranch and in itself would yield a fair return on the total
investment for the dam,” asserted Wilcox (1918 11).  Thus the dam was justified
as a necessary supply of water for the hotel, a money making proposition, and a
step toward fulfilling the company’s goal of developing the Monterey Peninsula
into the “Playground of the state” (Eidsness and McCarthy 2000: 24).

San Clemente Dam

Four types of dams were considered (i.e. Rock Fill, Concrete Gravity, Multiple
Arch, and Constant Angle Arch) as were two sites (i.e. Feliz Dam site and the
San Clemente dam site) before Del Monte Properties decided on the concrete
arch dam at the current location.  It was “found by far to be the most economical
and suitable” for the site (Wilcox 1918 12).”

Figure 4-2: Historic photo of San Clemente Dam (California-American Water
Company 1944).

Lars Jorgensen built the first concrete arch dam in the US in 1914 at Salmon
Creek, Alaska.  Jorgensen, a Danish immigrant, was a pioneer of the design.  His
paper, “The Constant-Angle Arch Dam,” was published the year after he started
The Constant Angle Arch Company in 1914.  He established the theoretical basis
for the design and built over 50 of the dams still common today.

Arch dams transmit water loads to the sides, rather than to the bottom, unlike
gravity dams (Jones and Stokes 1998: 8).  They are well adapted to narrow
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gorges and it produces substantial savings in costs compared to the gravity dam.
The basic arch dam shapes are the constant radius, the constant angle, and the
double curvature arch.  The constant angle arch is a variable radius arch; the
arch radius increases from base to angle. The design is based on a constant
central opening angle.  Jorgensen demonstrated that the dam contained
minimum material for an optimum opening angle of 133.6 degrees (James 2000).

Figure 4-3:  Topographic map showing San Clemente Dam and Reservoir.
Most of the buildings located northwest of the dam have been demolished
(California-American Water Company, n.d.).

Jorgensen and JA Wilcox designed the San Clemente dam in 1919 to bridge the
Carmel River--the first constant angle arch dam in California. It was designed to
allow the flood water to overflow the crest of the dam, to increase its height ten
feet, and to allow ten feet of water to overflow the entire top at its ultimate height
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(Wilcox 1918: 13). Chadwick and Sykes completed the dam measuring 106 feet
high and 300 ft long at the crest in two years (Jones and Stokes 1998: 8).  The
top of the dam was 85 feet above the streambed.  The contractor’s estimate
included excavation, the reinforced concrete dam, a valve house, a water tower
and control house, and a fish ladder on the downstream side of the dam to assist
steelhead traveling to upper waters (Chadwick and Sykes 1920:1-2). Twenty-four
spillway gates were required for the 23 pools that ascended 100 feet from the
river at the base of the dam to an opening in the west abutment of the dam. The
gates were timber, 13’6” x 6’4”, specified to be from cut from Puget Sound or
Oregon forests (Chadwick and Sykes 1920: 4).

In 1924 the finished system operations were described as follows:

At the present time water is released from the San Clemente reservoir into
the Carmel river stream bed, and is diverted by the old Carmel River Dam
which is located about one-half mile down stream from the San Clemente
dam, and is constructed of rubble masonry.  The water diverted by this
dam is conveyed through an 18”: wrought iron pipe for a distance of some
seven miles to the westerly line of Los Laureles Rancho.  In accordance
with the so-called 1916 agreement, this transmission line, the Carmel
Diverting Dam, and the necessary lands, are owned by the Del Monte
Properties company, which diverts the water company’s water from the
stream and transmits it to the end of the 18” pipe line and into the water
company’s 22” steel main.  The agreement provides that 65% of the water
delivered at the end of the 18” main shall belong to the water company.
The water is conveyed by the 22” steel line a distance of some thirteen
miles to the Clay Pits Reservoir, which is located at an elevation of
approximately 290 feet above sea level in the Carmel hills, three mile
southwesterly from Monterey.  This reservoir was constructed in 1892 by
building an earthen dam across a saddle between two hills.  It has a
capacity of 130 million gallons and is used both for storage and
distribution.  From this reservoir the water is conveyed through secondary
transmission lines to Carmel-by-the-Sea, Carmel City, Pebble Beach,
Pacific Grove, Monterey and vicinity.  The major portion of the area served
is supplied by gravity from the Clay Pits Reservoir.  Booster pumps which
discharge into elevated tanks from which local distribution mains take off,
serve certain districts which are situated at too high an elevation to be
satisfactorily served from the Clay Pits Reservoir.  At the present time
there are seven of these booster plants.  All of these plants are now
operating with the exception of the so-called Plant No. 2, which was
designated to serve the district known as Monterey Heights. This district
was later included within another high service area, and consequently this
plant is not now used (Loveland 1924: 21-22).
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California Water And Telephone Company

Chester Loveland acquired the water works in 1930, operating under the Del
Monte Properties name.  The purchase included all hotel buildings and
appurtenant bungalows and cottages, club houses, officers’ and employees
quarters, amusement quarters, swimming pools, plunges, Turkish baths and
other bath facilities, garages, machine shops, laundries, golf courses, polo fields,
hot houses, gardens and all other appurtenances (Loveland 1930: 10).  It also
included the Dude Ranch (also called a hunting lodge) located northwest of the
San Clemente Dam and lake.  The lodge was operated in conjunction with Del
Monte’s Fish and Game Preserve.

In 1930 the San Clemente Guest Ranch Complex consisted of 13 structures: four
cottages, two showers, a garage, lavatory, a mess hall; a guest room building,
linen room, “Fisk cottage,” and a barn. The Del Monte Company built more
cabins and converted homesteader cabins in the dam area for resort cabins.
The three-room cabin called the Ambassador Hotel (named for a friend of the Del
Monte Hotel’s general manager) was one such cabin (Eidsness and McCarthy
2000: 41).  By 1945 the camp grew to include solar water heaters, “Irvin’s
house”, temperature and rain gauges, a barbecue pit, hitching racks a bar and
lounge, stone walls and walkways, a reservoir, more garages, and bridle trails
and a garage dump (Eidsness and McCarthy 2000: 42).

Figure 4-4: Drawing no. B-435 showing the San Clemente Dam and nearby
buildings (California-American Water Company 1975).
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San Clemente Guest Cottage Complex (shown in Figure 4-4) included the
Chemical Building (Quonset Hut) west of the Dam, guest cottages, and a network
of roadways connecting buildings.  Only one guest cottage remains today (Dam
Keeper’s House 1).

The district became the property of the California Water and Telephone
Company by 1935 and the area’s population began to grow rapidly.  From 1930
to 1950 active water services in the Monterey area more than doubled.   In 1940,
the California Water and Telephone Company built a new home for a full-time
caretaker at the San Clemente Reservoir to insure the protection of the supply
(Monterey Peninsula Herald 1940).  During the early 1940s while CAW
advertised reduced water rates for Victory Gardens, the peninsula canneries
were at their peak usage.  In 1943 their consumption was up 20% to 170,000,000
gallons of water.  The same year, letters to the editor of a local paper show
residents complaining of water quality (e.g. bad smell and taste), sediment in the
water, and contracting sicknesses during times of heavy run-off.  Though
CW&TC applied chlorine at the impounding dam and the Forest Lake Reservoir
and conducted rigorous bacteriological test, some residents blamed their
intestinal distress on the water and called for a filter plant.

A filter plant was constructed in 1946-7 to remove solid matter from the water.  It
was built on the Carmel River one mile below San Clemente Dam.  Waterworks
management documents describe the facility in the early 1950s:

The plant consists of two batteries of large steel tanks and a complexity of
pipes, valves and gauges, and other operating paraphernalia.  Water
flowing down from San Clemente Reservoir through the 30-inch
transmission main is diverted into the big tanks and forced through layers
of sand and gravel of varying sizes.  After leaving the filters it is again
chlorinated as a precautionary step, and then allowed to start on its way
into the system.  Today there are twelve filter units in operation within
sufficient capacity to care for the present needs of the Peninsula (8.5
million gallons/day) (1954 Management Team 1954:3).

Along with the new main, a new high-pressure line (now 12” instead of 6”) was
installed from the reservoir across the top of Presidio hill.  In 1948-49 the Los
Padres Dam was constructed.  Los Padres is a earth and rock fill dam with a
concrete spillway 6.5 miles above San Clemente Dam.  The 153-foot high and
580 foot long dam came with a $1.6 million price tag and a one-billion gallon
capacity (CAW history folder, General Data 1955).

American Water Works Company

In 1965 the district became a major acquisition of the American Water Works Co.
A 1970s operation analysis recommended that the chemical feed equipment and
storage be moved from the dam to the filter plant, and that the filters be
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upgraded, a booster pump installed and a reserve constructed (California-
American Water Company 1981: 4-5).  The Begonia Gardens Iron Removal Plant
was constructed in 1978 and expanded in 1982.  The drought of the mid-1970s
put water top of mind for residents on the peninsula.  Since 1977 the company
has invested over 11 million dollars into the Monterey Division Waterworks.  The
two main projects accounting for the expenditures have been the Canada de la
Segunda pipeline project, four new major wells, and the expansion of the
Begonia Iron Removal Plant in 1982 (CAW Historical Documents folder, The
Monterey Peninsula Land of Heritage, Land of Promise: n.d.).

4.4. PREVIOUS STUDIES

According to information found in the CHRIS files, there have been 22 previous
cultural resource inventories conducted within or adjacent to the Project APE and
seven studies within one-quarter mile of the APE.  At least six of the previous
studies were conducted as part of projects related to the San Clemente Dam and
associated facilities.

Previous studies include cultural resources investigations conducted for the San
Clemente Dam EIR/EIS, seismic retrofit of the San Clemente Dam, dam
reinforcement, the Carmel Valley Filter Plant Project, and dam enlargement
projects.

With the exception of the disposal site 4R and conveyor route, the entire project
APE has been surveyed for cultural resources over the past thirty years.  As a
result, several comprehensive reports have been prepared by qualified
archaeologists, which outline the prehistory, ethnography and archaeological
significance of the area (Edwards et al. 1974, WESTEC 1984; Hampson and
Ryan 1987, Breschini and Haversat 1994, and Eidsness and McCarthy 2000).

• 1974 Edwards R., G. Breschini and Patricia Hickman.  Assessment of the
Impact on the Cultural Resources of The Proposed San Clemente Dam,
Upper Carmel Valley, Monterey County, California (with some preliminary
field studies).

• 1984 Westec Services.  Cultural Resources Survey, San Clemente Dam
Enlargement, Upper Carmel Valley, Monterey County, California.

• 1987 Hampson, Paul, MaryEllen Ryan, Gary Breschini and Trudy Haversat.
Archaeological and Historical Investigations for the San Clemente Dam
EIR/EIS, Carmel Valley, Monterey County California.

• 1999 Doane, Mary and Trudy Haversat
Preliminary Archeological Reconnaissance for the Carmel Valley Filter Plant
Project, Carmel Valley, Monterey County, California.
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• Eidsness, Janet P. and Helen McCarthy 2000. Report on Inventory and
Determination of National Register Eligibility for Cultural Properties Located
Within Valley Oak Woodland Mitigation Area Near San At Big Oak Flat And
Riparian/Wetland Mitigation Area Near San Clemente Dam, For New Los
Padres Dam And Reservoir Project, Monterey County, California. Prepared
by Pacific Legacy, Inc., Santa Cruz, for MPWMD. Report on file, NWIC,
Rohnert Park.

• 1997 Breschini, Gary, Trudy Haversat and Mary Doane
Cultural Resources Literature Study, Archaeological Reconnaissance and
Mitigation Recommendations for the Seismic Retrofit of the San Clemente
Dam, Carmel Valley, Monterey County, California.
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5. INVENTORY RESULTS

5.1. ARCHAEOLOGICAL RESOURCES

As stated above, the San Clemente Dam and surrounding area have undergone
intensive archaeological reconnaissance over the past three decades.  Five
major studies are particularly relevant to the current Project (Edwards et al. 1974,
WESTEC 1984; Hampson and Ryan 1987, Breschini and Haversat 1994, and
Eidsness and McCarthy 2000).  As a result of the previous inventory efforts,
several archaeological sites have been recorded in the current APE.  During the
inventory for this project, previously recorded sites were revisited and site
records updated as necessary including photographs, GPS mapping and plotting,
and current condition.  An updated archaeological inventory form was prepared
for site CA-MNT-33A and B, because it is bisected by a road and may have been
disturbed by traffic since it was last recorded.  A copy of the site form is in
Appendix 2. The other archaeological sites within the APE were located in more
remote areas that had a low probability of disturbance.  Previously prepared
inventory forms for these sites are also in Appendix 2.  The following information
provides a brief description of the archaeological resources within the APE.

No previously unrecorded cultural resources were located during the current
survey.  Due to the extensive survey of the project APE, this is not a surprising
outcome.  Heavy brush and dense poison oak coverage prohibited a complete
archaeological survey of Site 4R and the proposed conveyor route.  Visibility in
the disposal area was extremely poor during the survey period.

Two archaeological sites are located within 500 feet of the APE.  Site CA-MNT-
942 is a bedrock mortar and site CA-MNT-125H is the remains of a wood cabin.
Because the resources are outside the APE, no attempt was made to relocate
them.

Table 5.1 provides a summary of the inventoried archaeological sites located
within the Project APE.  The table identifies each site by description and by its
previously assigned archaeological site number.  The table also lists each
resource’s historical significance and the relevant criteria for its eligibility. Figure
5-1 illustrates the location of each inventoried archaeological resource within the
Project APE.  This map also includes the location of inventoried historical
resources within the APE.
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FIGURE 5-1:  INVENTORIED ARCHAEOLOGICAL AND HISTORICAL
RESOURCES
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Table 5.1  Summary of Inventoried Archaeological Resources.

Field Site
Numbers

Resource Name
(previously
assigned site
number)

Historical
Significance

Relevant inventoried
NRHP/CRHR Criteria
or Reason for
Omission

AR-1
Occupation Site
CA-MNT-33A and
CA-MNT-33B

Eligible NRHP Criterion D
CRHP Criterion 4

AR-2
Bedrock Mortar
CA-MNT-586

Ineligible Removed or destroyed

AR-3
Historic Cabin Site
CA-MNT-814H (AR-
3)

Ineligible Destroyed

AR-4
Two Bedrock Mortar
Features
CA-MNT-1253

Unknown Testing Required

CA-MNT-33A AND CA-MNT-33B (AR-1)

Initially discovered as early as 1948, this site is situated along the bank of the
Carmel River near the current Filtration Plant.  The site consists of two large
midden areas separated by a small, possibly sterile, area.  Constituents of the
site include shell and faunal bone fragments, some of which appear to be
burned, lithic tools, mortar fragments, pestles, metates, and other possibly
ground stone milling tools.  At least five bedrock mortar features have been
located along the riverbank.

Previous investigations at the site have included a 1972 excavation of five test
pits by the Monterey County Archaeological Society, and reported by Howard
(1974).  The reporting, however, was very limited and no further data were
available until Gerrit Fenenga (1988) studied a small sample of shell artifacts
from the site.  Fenenga employed Bennyhoff and Hughes’ (1987) typology for his
analysis.  Fenenga found a large assortment of Olivella biplicata shell beads,
ranging from spire-lopped to saucer shaped specimens.  Fenenga’s investigation
found temporally diagnostic shell artifacts are present at site CA-MNT-33A which
date to the early and middle portions of the Middle Period (2100-1500 BP).  A
radiocarbon sample obtained from one excavation unit, approximately 133cm
below surface returned a date of 2285 ± 100 B.P. (WSU-2388).  Therefore, it can
be assumed that CA-MNT-33A was undoubtedly occupied during the early
Middle Period and possibly before.

A dirt and gravel access road impacts a portion of the site.  This road appears to
have been in place since the original recordation of the site.  Previous site
records also report other disturbances to the surface including gardens and
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fencing.  Currently, a dirt road crosses the recorded boundaries of the site, but no
other structures are evident.  No disturbance of subsurface deposits seems likely
with the exception of the settling ponds and the previous excavation.

Based on ethnographic maps, CA-MNT-33 may be the site of the village
Socorronda, reported by Spanish missionaries to be located within the upper
Carmel River drainage.

This large village site has the potential to contain important information on the
prehistoric inhabitants of the area.  Therefore, the site is recommended eligible
for listing on the NRHP and CRHP under criteria, D and 4, respectively.

CA-MNT-586 (AR-2)

This site is a possible bedrock mortar feature near a historic homestead CA-
MNT-814H adjacent to Tularcitos Creek.  The site was initially recorded in 1974
(Farley) and has since been removed or destroyed.  This site is not eligible for
the NRHP or CRHR.

CA-MNT-814H (AR-3)

Originally the site of a cabin and ancillary buildings, the site was reported as
deteriorating in 1974 (Farley et al).  The cabin was located on a sloping flat
above the west bank of Tularcitos Creek near a bridge crossing.  A 1983 site
record update reports that the cabin was bulldozed to make way for a new home
built on Lismore Lane in 1979 (Jacques 1983).  No evidence remained of the
cabin or other structures.  This site is not eligible for the NRHP or the CRHR.

CA-MNT-1253 (AR-4)

Located on the peninsula at the confluence of San Clemente Creek and the
Carmel River, the site consists of two bedrock mortar features near the shoreline
of the San Clemente Dam reservoir (Westec 1983).  Originally recorded as a
single bedrock mortar (BRM) feature, a subsequent survey found another BMR
feature in the vicinity, which was added to the original site (Hampson 1987).  The
BRM features remain intact.

Although no artifacts have been located in association with the two features, the
site area has never undergone a controlled archaeological testing program.
Therefore, the site should be tested to determine the nature and extent of any
subsurface cultural deposit and establish eligibility for the NRHP and CRHR.
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5.2. HISTORIC PROPERTY INVENTORY

The inventory resulted in the identification of eight individual historic resources,
including two dams, a filtration plant, two chemical treatment buildings, two dam
keeper houses, and a stone house (Figure 5-1). ENTRIX photographed these
historical resources and recorded their specific architectural features and
historical associations on California State Inventory Forms. Historical resources
(buildings and structures) that were identified in the field as having substantial
alterations or deterioration affecting the integrity of the resource were not
inventoried.

Because each of the identified resources is thematically linked by its association
with the MDWW, except the stone house, a historic district inventory form
including seven of the identified resources was prepared for the Monterey
Division – San Clemente Dam Historic District.  A primary record form was also
prepared for each individual building or structure within the historic district. The
historic district form notes the presence of historical pipelines connecting the
reservoir to the filtration plant and the historical access road, known as San
Clemente Drive: separate primary record forms were not prepared for these
elements of the district. A primary record form was also prepared for the stone
house located southwest of the reservoir.  Copies of the inventory forms are
included in Appendix 3.

Table 5.2 provides a summary of the inventoried historic resources located within
the Project APE.  The table lists each resource’s historical significance as a
contributing resource to the San Clemente Dam Historic District and/or as an
individual resource.  A description of the historic district follows the table. The
table also lists the relevant NRHP/CRHR criteria under which each resource is
eligible or provides the reason the resource is ineligible for the NRHP.
Resources were determined ineligible due to lack of historical associations
(under Criterion A, B, or C) and alterations which have compromised the
resource’s integrity. Figure 5-1 illustrates the location of each inventoried
resource within the Project APE.
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Table 5.2  Summary of Inventoried Historical Resources.
Field
Site
Number

Resource Name
(previously
identified site
number)

Historical
Significance

Relevant NRHP/CRHR
Criteria or Reason for
Omission

HR-1 Chemical Building
near Filtration Plant

HD Contributing
Resource

NRHP Criterion A
CRHR Criterion 1

HR-2 Dam Keeper’s
House 2

HD Contributing
Resource

NRHP Criterion A
CRHR Criterion 1

HR-3 Filtration Plant Non-Compatible
Non-Contributing

Altered

HR-4 OCRD & Fish
Ladder
CA-MNT-1249H

HD Contributing
Resource &
Individually Eligible

NRHP Criteria A and C
CRHR Criteria 1 and 3

HR-5 Dam Keeper’s
House 1
CA-MNT-1248H

Contributing Resource
HD

NRHP Criterion A
CRHR Criterion 1

HR-6 Chemical Building
near reservoir

HD Contributing
Resource

NRHP Criterion A
CRHR Criterion 1

HR-7 San Clemente Dam
& Fish Ladder
CA-MNT-1248H

HD Contributing
Resource
& Individually Eligible

NRHP Criteria A and C
CRHP Criteria 1 and 3

HR-8 Stone House
CA-MNT-812

Individually Eligible
Resource

NRHP Criterion C
CRHR Criterion 3

HR-9 San Clemente Dam
Historic District

Eligible NRHP Criterion A
CRHR Criterion 1

• HD abbreviation for San Clemente Historic District
• Resource HR-8 is not included within the Proposed San Clemente Historic District

SAN CLEMENTE DAM HISTORIC DISTRICT (HR-9)

The San Clemente Dam Historic District (HR-9) includes resources within the
Carmel River Valley south of the river’s confluence with the Tularcitos Creek
approximately 2.5 miles to the San Clemente Dam. The San Clemente Dam
Historic District is one portion of the larger California-American Water Monterey
Division waterworks for central California.  Contributing resources within the
historic district fall into either the primary (1882-1935) or secondary (1935-1955)
period of significance.  The primary period of significance represents the early
period of historical use during which the coastal communities that used the water
from the Carmel River were growing due to the improved railroad transportation
that spurred the agricultural, ranching, and tourism industries.  The secondary
period represents a later era of more widespread growth and a time in which new
innovations such as water filtration and treatment were introduced requiring the
addition of new facilities, such as the filtration plants and chemical buildings, in
association with the waterworks.  Contributing resources within the district are
eligible for the NRHP (Criterion A) and CRHR (Criterion 1) for their historical
association with the development of the Monterey Division waterworks, which
contributed to the growth, development and economic expansion of the Monterey
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Peninsula.  The contributing resources to the San Clemente Dam Historic District
collectively have historical significance for their association with the PIC’s
development of a water system that directly affected the growth, development
and economics of the Monterey Peninsula.  The old Carmel River Dam and San
Clemente Dam also have engineering significance and are eligible for the NRHP
under Criterion C.

CHEMICAL BUILDING FOR FILTRATION PLANT (HR-1)

This building is located directly west of San Clemente Drive just north of the Dam
Keeper’s Cottage 2.  The building includes a small concrete block structure and
storage tank enclosed by chain-link fences.  The fenced area where the tanks
are located has a concrete slab foundation and fencing along its perimeter.
Another fenced area without a foundation is located to the east.  A pipeline is
located adjacent to the west side of the building (Personal communication
between David Norris, CAW consulting engineer and Marcia Montgomery,
ENTRIX, August 3, 2005).

The filtration plant was constructed in 1947 in response to citizen complaints
about water quality.  This building was constructed during this same period for
use as a chemical storage building.

The Chemical Building near the filtration plant is eligible for the NRHP under
Criterion A and CRHR under Criterion 1 as a contributing resource to the San
Clemente Historic District and dates to the secondary period of significance.

DAM KEEPER’S COTTAGE 2 (HR-2)

The San Clemente Dam became the property of the California Water and
Telephone Company by 1935 during a period when the region’s population
began to grow rapidly.  From 1930 to 1950 active water services in the Monterey
area more than doubled.   In 1940, the California Water and Telephone Company
built this house for a full-time caretaker at the San Clemente Reservoir to insure
the protection of the supply (Monterey Peninsula Herald 1940).  By 1947 a
filtration plant was added near the house and adjacent to the San Clemente
access road.

This one-story wood-frame house has a low-pitched intersecting gable roof.  An
inset porch is located on the center of the front south elevation and is supported
by a square wooden post.  The house is clad with horizontal wood siding and
board and batten siding in the gable ends.  The composite shingle roof has
slightly overhanging rafter ends.  The west and east elevations are void of
windows.  The west elevation includes a brick chimney.  Windows are wood-
frame and double-hung.  A white picket fence encloses the yard.  A wood-frame
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detached two-car garage with a shed roof and board-and-batten siding is located
to the east of the house.

The Dam Keeper’s Cottage 2 is eligible for the NRHP under Criterion A and for
the CRHR under Criterion 1 as a contributing resource within the San Clemente
Dam Historic District and is from the secondary period of significance.

FILTRATION PLANT (HR-3)

The filtration plant was constructed in 1946-7 to remove solid matter from the
water.  This was partially in response to citizens complaining about bad smelling
and tasting water, sediment, and, sickness during heavy run-off periods.  The
plant was built on the Carmel River one mile below San Clemente Dam.  Water
from the reservoir was diverted through a 30-inch transmission main to two large
steel tanks.  In the tanks the water was filtered by forcing it through layers of
sand and gravel.  After leaving the filters it was chlorinated (a second time for the
system) and fed into the water system (1954 Management Team 1954:3).  In
1954 the plant had 12 filter units, however in the following years, 14 and then 16
filter units were used.

Filtration processes and equipment have changed since the plant was
constructed requiring many changes to the facility.  The Filtration Plant currently
includes a rectangular side gable building with eight horizontally oriented tanks
lying above ground on the northeast side of the structure.  The building has
seven square windows spaced evenly under the eaves of the standing seam
room.  Another metal roof and side gable building, slightly lower in height,
extends further to the west.  This addition has metal slider window and a door set
in a concrete half-wall.  Southeast of the building and tanks on the grass is a
small wooden shed roof building with a door and larger front gable concrete
building with a standing seam roof.  Two vertically oriented tanks stand east of
these two buildings.    A chain link fence surrounds the entire complex.  A cement
path leads from the road and a gate to the concrete building and tanks.  The 30”
main enters the fenced area in the southeast corner.  A 1947 snapshot of the
Filter Plant shows a 1.5 story steel frame shed open at the front and sides next to
horizontal tanks.

This building is ineligible for the NRHP or CRHR and classified as a non-
contributing because it has been altered and expanded in order to keep up with
existing water treatment methods.

OLD CARMEL RIVER DAM AND FISH LADDER(HR-4)

The Old Carmel River Dam (OCRD) is a low embankment dam that is rockfill
faced with coursed rubble masonry.  It is eight feet thick at the base and four feet
thick at the crest.  Embankment dams were first used in California by gold miners
in remote areas in the 1850s.  They used explosives to create rockfill out of
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granite and the fill was held in place by logs.  These dams were called rockfill,
log-crib dams.  Later rockfill dams were faced with masonry, concrete, asphalt
and steel.  Few were built since the early 1900s (Jones & Stokes 1998: 7).  On
the north end of the dam there is short fish ladder.  The gate and gate controls
are located at the south end of the dam (Jacques 1984).

A vehicular bridge supported by two large concrete columns was added after the
original construction of the bridge.  The bridge deck is wooden and the railing on
the edge of the bridge is wooden.  An abandoned road stretches from the old
Carmel River Dam along the east side of the river to the San Clemente Dam.

The OCRD with associated fish ladder is eligible for the NRHP as a contributing
resource to the San Clemente Dam Historic District, dating to the primary period
of significance. It is also individually eligible for the NRHP under Criteria A and C.
It is eligible under Criterion C as a good example of gravity load masonry dam
constructed during the period when dams were transitioning to concrete arch
dams.  The dam is associated with the events that have made a significant
contribution to the economic development of the Monterey Division thereby
making it eligible for the NRHP under Criterion A.  It is also eligible for the CRHR
under Criteria 1 and 3.

DAM KEEPER’S COTTAGE 1 (HR-5)

The Dam Keeper’s Cottage 1 was previously inventoried as part of the San
Clemente Dam Guest Ranch Complex in 1983 (Jacques and Schilz - B-1983).
Historical records indicate that numerous buildings were erected at the west end
of the dam during the original construction of the dam beginning in 1919.
According to the previous inventory record these additional buildings became
part of the Del Monte Properties San Clemente Guest Ranch, which operated
from 1930-1965.  In 1981 most of the buildings were demolished.

The Dam Keeper’s Cottage 1 was constructed circa 1920.  The small wood-
frame house has a low-pitched gable roof and horizontal wood siding.  The front
entrance is centered on the south elevation.  Wooden stairs lead to a small porch
centered on the front of the house and sheltered by a shed roof.  A large picture
window is located to the west of the porch and there are two more windows on
either side of the front door.  The windows throughout the house are wooden and
metal frame.  At the northwest corner of the house, the north and west elevations
have two side-by-side four-over-four double-hung sash windows on the north and
west elevations.  A small shed-roof addition is located at the east end of the north
elevation.  A detached garage is located to the east of the house.  On the north
and west sides of the house is a mortared cobblestone wall and fire pit dating
from the historic period.
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The Dam Keeper’s Cottage 1 is eligible for the NRHP under Criterion A and
CRHR under Criterion 1 as a contributing resource within the San Clemente Dam
Historic District and is from the primary period of significance.

CHEMICAL BUILDING NEAR RESERVOIR (HR-6)

The Chemical Building near the reservoir was added west of the San Clemente
Dam in 1946-47 at the same time as the Filter Plant, for use as a storage facility
for chemicals used to treat the reservoir water.  Today, the building is used for
general storage and houses equipment used in tracking seismic activity
(Personal Communication between David Norris, consultant to CAW and Marcia
Montgomery, ENTRIX, 8/2/05).

The Chemical Building is a Quonset hut and has a rectangular plan, corrugated
metal siding, and a concrete foundation/basement level.  Unlike a typical
Quonset hut roof the arched form of the roof ends at the top of the wall on the
east elevation, which is flat.  The front or north elevation has wooden stairs
leading to a three panel industrial wooden door on the west end of the building.
A four-light awning window is located at the east end of the elevation.  West of
the window is a gasoline storage rack mounted to the building and to the east of
the window is an electrical panel.  The east elevation corrugated metal and
wooden siding with a door at the south end of the elevation.  Concrete stairs and
a small landing lead to the door.  Because the building is sited on a hill the
basement area below the landing is exposed and includes a door to access the
basement level.  The south elevation has corrugated metal siding on the upper
level and concrete on the daylight basement level.  Two four-light metal frame
awning windows.  The lower level also has two windows and a door.

The Chemical Building is eligible for the NRHP under Criterion A and CRHR
under Criterion 1 as a contributing resource to the San Clemente Dam Historic
District and dates to the secondary period of significance.

SAN CLEMENTE DAM AND FISH LADDER (HR-7)

Lars Jorgensen, a leader in constant angle arch dam designing, and engineer JA
Wilcox designed the San Clemente Dam in 1919 to bridge the Carmel River.  It
was the first constant angle arch dam in California. Arch dams transmit water
loads to the sides, rather than to the bottom, unlike gravity dams. (Jones and
Stokes 1998: 8).  They are well adapted to narrow gorges and produce
substantial savings in costs compared to the gravity dam.  The basic arch dam
shapes are the constant radius, the constant angle, and the double curvature
arch.  The constant angle arch is a variable radius arch; the arch radius
increases from base to angle. The design is based on a constant central opening
angle.  Jorgensen demonstrated that the dam contained minimum material for an
optimum opening angle of 133.6 degrees (James 2000).
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The dam was designed to allow the flood water to overflow the crest of the dam,
to increase its height ten feet, and to allow ten feet of water to overflow the entire
top at its ultimate height (Wilcox 1918: 13). Chadwick and Sykes completed the
dam measuring 106 feet high and 300 ft long at the crest in two years (Jones and
Stokes 1998: 8).

The top of the dam was 85 feet above the streambed.  The contractor’s estimate
included excavation, the reinforced concrete dam, a valve house, a water tower
and control house, and a fish ladder on the downstream side of the dam to assist
steelhead traveling to upper waters (Chadwick and Sykes 1920:1-2). Twenty-four
spillway gates were required for the 23 pools that ascended 100 feet from the
river at the base of the dam to an opening in the west abutment of the dam. The
gates were timber, 13’6” x 6’4”, specified to be from cut from Puget Sound or
Oregon forests (Chadwick and Sykes 1920: 4).

The San Clemente Dam & Fish Ladder is eligible for the NRHP and CRHR as a
contributing resource to the San Clemente Dam Historic District dating to the
primary period of significance.  It is also eligible for the NRHP under Criterion C
and for the CRHR under Criterion 3 as the first example of a constant angle
concrete arch dam constructed during the period when dams were transitioning
to concrete arch dams.

STONE BUILDING (HR-8)

The site consists of a restored stone and adobe-mortar cabin with associated
rock walls, historic debris and stone cairns.  The site was previously recorded by
Edwards, Hickman, and Breschini in 1974 as a deteriorated stone cabin.  Its new
owners, a group of 10 investors, restored it for recreational use in 1978-9. The
site inventory record was updated in 1983 by Westec Services.  The
archaeological site was recorded by Archaeological Consulting in 1987.

The rectangular side-gable cabin faces due west towards the Carmel River.  Its
low slope roof with wooden shingles was replaced during its restoration.  It has
exposed rafter tails and two skylights.  The cabin is constructed of uncoursed
dressed stone.  Original recordation notes adobe mortar flush with the stones,
and previous reconstruction of the top half of the north and south walls.  Cement
mortar was used in its reconstruction.   On the south end of the façade is a door
constructed of vertical planks.  The window north of the door is shuttered with
three vertical planks.  A (rebuilt) stone chimney runs up the south wall.
Reconstructed flooring and benches are found in the interior.

Several 1920s Pebble Beach Company survey maps indicate “Murphy’s stone
cabin.”  Murphy is believed to be an earlier homesteader in the area.  Murphy’s
Flat is named after Mike J. Murphy.   A 1908 survey map places a corral directly
north of the cabin (Jacques and Schilz 1983).  Employees of Del Monte
Properties used the cabin in the summer months in the 1920s but not as a year
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round residence.  This building is eligible for the NRHP (Criterion C) and CRHR
(Criterion 1) as a good example of a homesteader’s cabin constructed of stone.



San Clemente Dam Seismic Safety Project 50
Cultural Resources Section 106 Technical Report                              

6. PROJECT EFFECTS

6.1. ARCHAEOLOGICAL RESOURCES

The archaeological inventory of the Project APE identified one historically
significant archaeological site (CA-MNT-33A) and one site (CA-MNT-1253) that
would need testing to determine its historical significance.  The following
information provides a summary of project effects and recommendations for the
two sites.

CA-MNT-33A AND CA-MNT-33B

The large village site (AR-1) has been exposed to limited modern disturbance in
the past.  Based on previous investigations and surface exposure, it appears that
the site is largely intact with a deep subsurface deposit.  The site is also believed
to be the site of the village Soccoronda, recorded by Spanish missionaries in the
early 1700s.  The site retains the potential to provide valuable data on the
prehistoric inhabitants of the Carmel Valley and meets Criteria A and D for listing
on the NRHP.  The site is also eligible for the CRHR under Criteria 1 and 4.

The site extends on both sides of San Clemente Drive just north of the Filtration
Plant.  Any improvement or increased use of the current access road near the
Carmel Valley Filter Plant could adversely effect the site.

CA-MNT-1253

The two BRM features remain intact.  No systematic subsurface testing has been
undertaken at the site and no site boundaries have been established.  The
presence of an intact subsurface deposit is unknown.

Project activities involving the “saddle” could potentially damage or destroy
buried deposits in Site CA-MNT-1253 (AR4).  Ground disturbance would be a
short and long-term effect. If the site cannot be avoided, limited shovel testing
could determine whether there is a subsurface component to the site and
whether it is eligible for listing on the NRHP.

Table 6-1 provides a summary of potential adverse effects to historically
significant archaeological resources for the Proposed Project and each
alternative.  Because the historical significance of site CA-MNT-1253 has not yet
been determined, it is included on the table and the adverse effect to the
resource has been listed as undetermined.  As noted in Table 6-1, adverse
effects to CA-MNT-33A and B would occur due to road improvements along the
Tularcitos access route. Improvements to the Tularcitos access route between
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Tularcitos Creek and the Filter Plant would have a direct effect on surface and
subsurface site features.

Table 6-1  Summary of Adverse Effects to Archaeological
Resources

Resource No Adverse
Effect

Type of Adverse Effect

Proposed Project: Dam Strengthening

CA-MNT-33A and B Ground Disturbance

CA-MNT-1253 Undetermined

Alternative 1: Dam Notching

CA-MNT-33A and B Ground Disturbance

CA-MNT-1253 Undetermined

Alternative 2: Dam Removal

CA-MNT-33A and B Ground Disturbance

CA-MNT-1253 Undetermined

Alternative 3: Carmel River
Reroute and Dam Removal

CA-MNT-33A and B Ground Disturbance

CA-MNT-1253 Undetermined

Alternative 4:No Action

CA-MNT-33A and B X

CA-MNT-1253 X

6.2. HISTORICAL RESOURCES

ADVERSE EFFECT CRITERIA

Analysis of potential effects to historic resources assessed the different actions
that could occur during the Project.  The following criteria are evaluated when
interpreting short-term and long-term impacts that may cause adverse effects.

Demolition or Alteration of a Property: The demolition or extensive alteration
of all or part o the resource.
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Isolation/Alteration of Surrounding Environment: Temporary or permanent
restrictions of access to a historic resource or a change in the setting of the
property’s setting.

Traffic Congestion/Parking/Access: Congestion arising from changes in traffic
patterns, parking, and access to historic resources.

Visual: The removal of historical resources adjacent to a historic property or the
introduction of modern construction that is out of character with or alters the
resource’s historical setting.

Introduction of New Construction: the addition of new construction that is not
compatible with the existing architecture of historic resources.

Structural Instability: Introduction of vibration during construction or operation
that would cause damage to historic resources.

Noise:  The introduction of audible elements that are out of character with the
historic resource and its established use such that its use may be altered or
abandoned.

Change of Use: The change in use of a historic resource brought about by
construction or operation-related activities that make it no longer physically or
financially feasible or desirable to maintain the current use.

Vibration:  Construction or operation techniques that would create vibrations
such that a resource may experience damages such as the loosening of paint or
mortar, cracking of mortar or plaster, weakening of structural elements, or
crumbling masonry.

Temporary Dirt/Unintended Damage: The introduction of at atmospheric
elements that may alter or damage a historic resource.

Neglect:  Neglect of a resource resulting in its deterioration or demolition.  This is
a potential effect asses under no-build alternatives.

The three types of adverse effects that could occur in the Project consist of
demolition/alteration of property, alteration of the surrounding environment, and
visual effects.  Table 6-2 provides a summary of effects to historical resources
that are eligible for the NRHP or CRHR.  If a resource is adversely affected, the
table indicates the type of effect that would occur. Short-term effects could
include vibration and increased dirt related to construction activities.
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Table 6-2  Summary of Adverse Effects to Historical Resources
Eligible for the NRHP and CRHR

Adverse Effects

Resource/Address

No
Adverse
Effect

Demolition
/ Alteration
of Property

Alteration of
Surrounding
Environment
and Visual

Proposed Project: Dam
Strengthening

HR1 - Chemical Building for the Filtration
Plant

X

HR2 - Dam Keeper’s House 2 X

HR4 – OCRD & Fish Ladder
CA-MNT-1249H

X X

HR 5 – Dam Keeper’s Cottage 1 X
HR 6 - Chemical Building for San
Clemente Dam

X

HR 7 - San Clemente Dam & Fish Ladder
CA-MNT-1248H

X X

HR 8 – Stone Cabin
CA-MNT-812

X

HR-9 San Clemente Dam Historic District X X

Alternative 1: Dam Notching

HR1 - Chemical Building for the Filtration
Plant

X

HR2 - Dam Keeper’s House 2 X
HR4 - OCRD & Fish Ladder
CA-MNT-1249H

X X

HR 5 – Dam Keeper’s Cottage 1 X
HR 6 - Chemical Building for San
Clemente Dam

X

HR 7 - San Clemente Dam & Fish Ladder
CA-MNT-1248H

X X

HR 8 – Stone Cabin
CA-MNT-812

X

HR-9 San Clemente Dam Historic District X X

Alternative 2: Dam Removal

HR1 - Chemical Building for the Filtration
Plant

X

HR2 - Dam Keeper’s House 2 X
HR4 - OCRD & Fish Ladder
CA-MNT-1249H

X

HR 5 – Dam Keeper’s Cottage 1 X
HR 6 - Chemical Building for San
Clemente Dam

X
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Adverse Effects

Resource/Address

No
Adverse
Effect

Demolition
/ Alteration
of Property

Alteration of
Surrounding
Environment
and Visual

HR 7 - San Clemente Dam & Fish Ladder
CA-MNT-1248H

X

HR 8 – Stone Cabin
CA-MNT-812

X

HR-9 San Clemente Dam Historic District X X

Alternative 3: Carmel River
Reroute and Dam Removal

HR1 - Chemical Building for the Filtration
Plant

X

HR2 - Dam Keeper’s House 2 X
HR4 - OCRD & Fish Ladder
CA-MNT-1249H

X X

HR 5 – Dam Keeper’s Cottage 1 X
HR 6 - Chemical Building for San
Clemente Dam

X

HR 7 - San Clemente Dam & Fish Ladder
CA-MNT-1248H

X

HR 8 – Stone Cabin
CA-MNT-812

X

HR-9 San Clemente Dam Historic District X X

Alternative 4: No Action

HR1 - Chemical Building for the Filtration
Plant

X

HR2 - Dam Keeper’s House 2 X
HR4 - OCRD & Fish Ladder
CA-MNT-1249H

X X

HR 5 – Dam Keeper’s Cottage 1 X
HR 6 - Chemical Building for San
Clemente Dam

X

HR 7 - San Clemente Dam & Fish Ladder
CA-MNT-1248H

X X

HR 8 – Stone Cabin
CA-MNT-812

X

HR-9 San Clemente Dam Historic District X X

PROPOSED PROJECT: DAM STRENGTHENING

Short-Term Effects

Short-term effects to historic resources HR-1, HR-2, HR-4, HR-5, HR-6, HR-7,
and HR-9 include increased dirt and vibrations related to the use of heavy
equipment.
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Long-Term Effects

Long term effects include alteration of property in the San Clemente Dam Historic
District (HR-9).  Cumulatively the Project’s adverse effects to specific resources
result in an adverse effect to the historic district.  The old Carmel River Dam (HR-
4) would undergo alteration due to proposed improvements to access roads to
the San Clemente Dam.  The Project would require structural improvements to
the existing bridge that is placed on top of the embankment dam.  The Project
would replace existing piers with stronger and more deeply set piers, creating an
adverse effect to the old Carmel River Dam.  Thickening of the San Clemente
Dam (HR-7) would modify the original engineering design of the bridge through
the application of approximately 8 feet of concrete on the east end of the
downstream side of the dam.  This would result in an adverse effect to the dam
and fish ladder due to the alteration of the historic resource.  The Project’s effects
to specific contributing resources (HR-4 and HR-7), as stated above, would result
in numerous changes to the character defining features of contributing resources
within the historic district (HR-9). Adverse visual effects would also occur to the
Chemical Building for the San Clemente Dam (HR-6) and the San Clemente
Dam Historic District (HR-9).  The alteration of the dam would result in an
adverse visual effect to the nearby Chemical Building (HR-6) and to the overall
Historic District (HR-9).

ALTERNATIVE 1: DAM NOTCHING

Short-Term Effects

The short-term effects for this alternative would be the same as those listed for
the Proposed Project.

Long-Term Effects

Long-term effects for Dam Notching include the same type of adverse effects as
the Proposed Project.  The adverse effect to the old Carmel River Dam would be
the same as the Proposed Project.  In contrast to the Proposed Project, which
would involve adding material to the dam, the adverse effect to the dam under
this alternative would be created by the removal of up to 700 cubic yards of
concrete in the dam. The old Carmel River Dam and Associated Fish Ladder
(HR-4) would undergo alteration of property due to proposed improvements to
access roads to San Clemente dam.  The project would require structural
improvements to the existing bridge that is placed on top of the embankment
dam.  The project would replace existing piers with strong and more deeply set
piers, which could damage the old Carmel River Dam.  The San Clemente Dam
and Associated Fish Ladder (HR-7) would also be altered by the notching of the
San Clemente Dam.  This would entail removing a portion of the existing spillway
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bay as well as the gates, piers and walkway at the top of the dam.  Those
changes would result in a change to the dam and associated fish ladder due to
alteration of the property. The Project’s effects to specific contributing resources
(HR-4 and HR-7), as stated above, would result in the alteration of the
environment within the historic district (HR-9). Adverse visual effects would also
occur to the Chemical Building for the San Clemente Dam (HR-6) and the San
Clemente Dam Historic District (HR-9).  The alteration of the dam would result in
an adverse visual effect to the nearby Chemical Building (HR-6) and to the
overall Historic District (HR-9).

ALTERNATIVE 2: DAM REMOVAL

Short-Term Effects

The short-term effects for this alternative would be the same as those listed for
the Proposed Project.

Long-Term Effects

Long-term effects include an adverse effect to the San Clemente Dam and fish
ladder due to demolition.  The removal of the dam would also alter the
surrounding environment of the Chemical Building for the San Clemente Dam
(HR-6), which is located directly west of the dam.   The old Carmel River Dam
and Associated Fish Ladder (HR-4) would undergo alteration of property due to
proposed improvements to access roads to the San Clemente Dam.  The project
would require structural improvements to the existing bridge that is placed on top
of the embankment dam.  The Project would replace existing piers with strong
and more deeply set piers, which could damage the old Carmel River Dam.  The
San Clemente Dam and Associated Fish Ladder (HR-7) would be demolished
under this alternative. The Project’s effects to specific contributing resources
(HR-4 and HR-7), as stated above, would result in the alteration to the
environment within the historic district (HR-9).  Adverse visual effects would also
occur to the Chemical Building for the San Clemente Dam (HR-6) and the San
Clemente Dam Historic District (HR-9).  The removal of the dam would result in
an adverse visual effect to the nearby Chemical Building (HR-6) and to the
overall Historic District (HR-9).

ALTERNATIVE 3: CARMEL RIVER REROUTE AND DAM REMOVAL

Short-Term Effects

The short-term effects for this alternative would be the same as those listed for
the Proposed Project.
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Long-Term Effects

Long-term effects include an adverse effect to the San Clemente Dam and fish
ladder due to demolition.  The removal of the dam would also alter the
surrounding environment of the Chemical Building for the San Clemente Dam
(HR-6), which is located directly west of the dam.   The old Carmel River Dam
and Associated Fish Ladder (HR-4) would undergo alteration of property due to
proposed improvements to access roads to San Clemente dam.  The project
would require structural improvements to the existing bridge this is placed on top
of the embankment dam.  The Project would replace existing piers with strong
and more deeply set piers, which could damage the old Carmel River Dam.  The
San Clemente Dam and Associated Fish Ladder (HR-7) would be demolished
under this alternative. The Project’s effects to specific contributing resources
(HR-4 and HR-7), as stated above, would result in the alteration to the
environment within the historic district (HR-9). The removal of the dam would
result in an adverse visual effect to the nearby Chemical Building (HR-6) and to
the overall Historic District (HR-9).

ALTERNATIVE 4: NO ACTION

Short-Term Effects

The short-term effects for this alternative would be the same as those listed for
the Proposed Project.

Long-Term Effects
The long term adverse effects include notching the OCRD (HR-4), permanently
altering the historic property. Additionally, the existing fish ladder associated with
the San Clemente Dam (HR-7) would be demolished and replaced with a vertical
slot ladder. The alteration to the OCRD and the fish ladder at the San Clemente
Dam would result in an adverse visual effect to the overall Historic District (HR-
9).
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7. MITIGATION MEASURES

Measures to mitigate adverse effects to historically significant resources are
presented in this section. As with the effects analysis, separate mitigation
measures are recommended for short and long-term effects. Mitigation measures
are identified for archaeological and historical resources.

7.1. ARCHAEOLOGICAL RESOURCES

The potential types of mitigation for archaeological resources associated with
undertaking effects are described below.  A discussion of mitigation measures for
the Proposed Project and each alternative is included.

PROPOSED PROJECT: DAM STRENGTHENING

CA-MNT-33A and B have been recommended eligible for listing on the NRHP.
As portions of these sites within the Project APE are still intact, monitoring of
construction activities at these sites is recommended to protect those portions
from inadvertent damage. CA-MNT-1253 remains unevaluated.

If avoidance is not possible at these sites, archaeological evaluation and/or data
recovery are recommended to achieve a significant mitigable level of impact
(Class II).

The sediment disposal should be considered moderately sensitive for the
presence of archaeological resources. As discussed above, due to heavy brush
and poison oak coverage, the area could not be effectively surveyed during the
field season.  Therefore it is recommended that archaeological monitoring be
conducted either during clearing and grubbing of the site or during any
subsurface excavation prior to disposal activities.

For those areas not previously surveyed, specifically Site 4R, a monitoring
program should be in place prior to commencement of construction activities.
According to tribal interviews, Site 4R is a potentially archaeologically sensitive
area.  It is recommended as part of a mitigation plan, that CAW implement a
comprehensive monitoring program to ensure protection of archaeological sites
within and adjacent to the Project APE.  The Applicant shall monitor construction
activities within 200 feet of site or as determined by a qualified professional
archeologist. The archaeological monitoring program should include the following
tasks:

• pre-construction assessment and construction training;
• construction monitoring;
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• site recording and evaluation;
• mitigation planning;
• curation;
• tribal discussion
• report of findings; and
• review and approve any erosion control and re-vegetation procedures in the

vicinity of a known significant site prior to implementation of these
procedures.

Upon implementation of these mitigation measures, the effects to the recorded
cultural resources could be lessened.  A program of data recovery, monitoring
and/or avoidance could prevent a significant loss of data from the sites and allow
CAW to responsibly manage the sites.

Alternative 1: Dam Notching

The mitigation measures for Dam Notching are the same as for the Proposed
Project.

Alternative 2: Dam Removal

The mitigation measures for Dam Removal are the same as for the Proposed
Project.

Alternative 3: Carmel River Reroute and Dam Removal

The mitigation measures for the Carmel River Reroute and Dam Removal are the
same as for the Proposed Project.

Alternative 4: No Action

The mitigation measures for the No Action Alternative are the same as for the
Proposed Project.

7.2. HISTORIC STRUCTURES

The potential types of mitigation for historic resources associated with
undertaking effects are described below.  A discussion of mitigation measures for
the Proposed Project and each alternative is included.

PROPOSED PROJECT: DAM STRENGTHENING
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Short-Term Effects

Mitigation measures for short-term effects include use of rigid support of
excavation structures to minimize the movement of the ground, and protection of
nearby historic structures from the accumulation of excessive dirt.

Long-Term Effects

Mitigation measures for long-term effects include recordation of affected
resources (HR-4, HR-7 and HR-9) to mitigate the alterations. Recordation should
be completed prior to any construction action, in the form of Historic American
Building Survey/Historic American Engineering Record (HABS/HAER) level
documentation, which follows National Park Service (NPS) regulations.
Additional mitigation could include interpretive displays, development of an
educational program on the Dam and associated facilities, and professional
publications on the historic resources.

Mitigation measures for long-term effects due to the alteration of the surrounding
environment include preparation of a National Register of Historic Places
Nomination for the historic district and the completion of a Historic Preservation
Management Plan (HPMP). All mitigation would need to be outlined in a
Memorandum of Agreement (MOA) and approved by SHPO.

Alternative 1: Dam Notching

The mitigation measures for Dam Notching are the same as for the Proposed
Project.

Alternative 2: Dam Removal

The mitigation measures for Dam Removal are the same as for the Proposed
Project.

Alternative 3: Carmel River Reroute and Dam Removal

The mitigation measures for the Carmel River Reroute and Dam Removal are the
same as for Alternative 2: Dam Removal.

Alternative 4: No Action

The mitigation measures for the No Action Alternative are the same as for
Alternative 2: Dam Removal.
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Appendix 2

ARCHAEOLOGICAL RESOURCE INVENTORY FORMS
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Appendix 3

HISTORICAL RESOURCE INVENTORY FORMS
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